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I.  Introduction 


The  Draft  Environmental  Impact  Statement:  Swan 
River  State  Forest  Management  Plan  was  distributed  in 
July  of  1977.  The  public  review  and  comment  period  for 
the  Draft  Environmental  Impact  Statement  (EIS)  ex- 
tended from  July  29,  1977,  until  August  29,  1977.  Four- 
teen separate  written  comments  were  received  during 
the  Draft  EIS  review  period.  The  Department  of  Natural 
Resources  and  Conservation  (DNRC)  had  no  requests 
for  public  hearings  on  this  EIS;  hence,  none  were  held, 
and  no  oral  comments  were  received.  An  evaluation  of 
the  written  comments  indicated  that  the  major  conclu- 
sions presented  in  the  Draft  EIS  needed  no  substantive 
change.  The  commentators,  however,  presented  much 
additional  information  and  pointed  out  several  minor 
errors. 

This  Final  EIS  includes  all  of  the  material  included  in 
the  Draft  EIS,  revised  and  corrected  to  reflect  both 
public  comment  received  during  the  review  period  and 


new  information  made  available  to  the  DNRC  after  the 
preparation  of  the  Draft  EIS.  Those  parts  of  the  text 
which  represent  a  change  from  the  Draft  EIS  are  printed 
in  italics.  The  Wildlife  Winter  Ranges  map  on  page  49, 
the  Ownership  map  on  page  13,  and  the  Management 
Zones  map  on  page  21  received  minor  changes.  Also 
included,  as  part  IX  on  page  55,  are  the  fourteen  written 
comments  concerning  the  Draft  EIS  received  by  the 
DNRC  during  the  public  review  and  comment  period 
and  DNRC's  written  responses  to  those  comments. 

Implementation  of  the  management  plan  will  occur 
upon  approval  by  the  State  Land  Board,  which  reserves 
approval  authority  on  all  significant  actions  on  classified 
state  forest  lands.  No  action  will  be  taken  to  implement 
the  plan  until  after  the  30-day  comment  period  for  the 
Final  EIS  has  expired,  as  provided  in  the  Montana  En- 
vironmental Policy  Act. 


BACKGROUND 


The  Swan  River  State  Forest,  which  is  located  in  the 
Swan  Valley  approximately  50  miles  southeast  of 
Kalispell,  Montana,  is  the  second  largest  of  seven 
designated  State  Forests  (see  maps  following).  The  Swan 
Forest's  38,912  state-owned  acres  are  held  in  trust  by  the 
state  for  the  benefit  of  public  schools. 

Like  all  state  forest  land,  the  Swan  River  Forest  is 
managed  by  the  Forestry  Division  of  the  Montana 
Department  of  Natural  Resources  and  Conservation 
(DNRC).  Management  guidance  is  provided  by  a  variety 
of  state  laws;  principal  among  these  are  laws  calling  for 
(1)  monetary  return  to  the  state  school  trust  fund,  (2) 
watershed  protection,  and  (3)  management  under  the 
multiple-use  concept.  Overall  management  direction 
and  approval  of  individual  aaions  are  provided  by  the 
Montana  Board  of  Land  Commissioners  (hereinafter 
called    the    State    Land    Board). ^    A    more    thorough 


discussion  of  the  legal  framework  is  presented  in  Section 
III. 

On  October  27,  1975,  the  State  Land  Board  asked 
DNRC  to  evaluate  policy  alternatives  concerning  road 
right-of-way  agreements  and  easement  exchanges  on 
the  Swan  River  State  Forest.  After  further  discussion,  it 
became  apparent  that  a  study  of  such  policy  alternatives 
hinged  on  a  larger  need  for  an  overall  management 
direction  encompassing  the  entire  forest.  What  was 
required  was  a  coordinated  management  plan,  which 
would  assess  all  forest  uses  as  they  relate  to  each  other 
and  set  forth  planned  and  coordinated  land  use  and 
timber  management  policy.  This  plan  would  then  serve 
to  guide  DNRC  in  carrying  out  its  management  responsi- 
bilities on  the  forest  —  consistent  with  the  directives  of 
the  State  Land  Board,  state  and  federal  law,  and  other 
legal  constraints. 


GOAL  OF  THE  PLAN 


The  Goal  of  this  plan  is  to  provide  an  updated  land 
use  and  resource  management  directive  for  the  Swan 
Forest.  Its  aim,  in  one  document,  is  to  provide  enough 
information  and  policy  to  enable  fully  coordinated  land 


management  decisions  made  on  the  forest.  At  the  same 
time  the  plan  must  ensure  the  wisest  possible  use  of  the 
forest  resources,  both  for  present  citizens  and  future 
generations. 


^The  State  Land  Board  is  composed  of  the  Governor,  Superintendent  of  Public  Instruction,  Attorney  General,  Secretary  of 
State,  and  Auditor;  it  is  the  governing  board  of  the  Montana  Department  of  State  Lands  (DSL).  Although  DSL  has  general 
administrative  responsibility  of  school  trust  lands,  areas  classified  as  state  forest  lands  are  administered  by  DNRC  (except  for 
administration  of  sub-surface  resources,  which  is  retained  by  DSL). 
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LEVEL  OF  PLANNING 


Initial  plan  formulation  presented  several 
immediate  problems.  Principal  among  them  was  the 
question :  "To  what  level  should  the  plan  be  taken?"  That 
is  to  say,  a  decision  was  needed  as  to  how  specific  the 
plan  should  be,  in  terms  of  actual,  "on-the-ground" 
management  actions  (such  as  timber  stand  improve- 
ment projects,  roads,  timber  sales,  etc.)  be  carried  out  in 
the  long-range  future. 

DNRC  decided  to  make  its  planning  effort  as  specific 
as  possible.  However,  although  many  specific  actions  can 
be  planned  at  this  point,  certain  planning  constraints 
work  against  the  possibility  of  detailed  project  plans. 

One  of  these  planning  constraints  is  represented  by 
limitations  in  current  resource  data.  Forexample,no  up- 
to-date  timber  inventory  exists  for  the  Swan  Forest. 
Estimated  amounts  of  timber  presently  in  the  forest  have 
been  extrapolated  from  timber  data  twenty  years  old. 
The  level  of  planning  can  not  "go  beyond"  these 
limitations  in  data. 

Another  planning  constraint  arises  from  the  land 
ownership  pattern  within  the  valley.  Due  to  historical 
events  (See  Section  III),  state  forest  ownership  in  general 
is  scattered;  some  contiguous  ownership  blocks  have 
been  created  in  the  Swan  Forest,  but  much  of  the  state 
forest  land  is  still  separated  by  areas  of  forest  under  other 
management.  Although  a  great  deal  of  cooperation  has 
been  forthcoming  from  these  landowners,  to  some 
extent  DNRC  is  nevertheless  constrained  in  planning 
efforts.  Private  and  federal  owners  will  inevitably  make 
management  decisions  in  the  future  indirectly  affecting 
Swan  Forest  lands  and  resources.  For  this  reason,  a 
measure  of  flexibility  must  be  written  into  the  plan. 


Yet  another  planning  constraint  arises  from  the 
unpredictable  nature  of  the  future  itself.  Certain  events 
simply  cannot  be  definitively  planned.  Among  these 
events  are  administrative  actions  such  as  levels  of 
funding  and  new  legislation,  as  well  as  acts  of  nature, 
such  as  major  floods,  forest  fires,  or  insect  and  disease 
outbreaks.  Although  specific  projects  would  of  necessity 
arise  to  meet  these  needs,  they  cannot  be  adequately 
planned  except  on  a  contingency  basis. 

Due  to  the  planning  constraints,  then,  the  plan  as 
presented  herein  should  be  viewed  as  a  "framework" 
document.  It  serves  as  a  policy  guide  closing  many 
options  considered  to  be  unwise  at  this  time,  yet 
retaining  enough  flexibility  to  meet  contingent  needs. 
As  such,  the  plan  aas  as  a  necessary  bridge  between  the 
overall  management  direction  for  the  Swan  Forest  and 
the  actual  scheduling  and  implementation  of  individual 
management  artions  such  as  timber  sales,  timber  stand 
improvement  activities,  creation  of  special  use  areas,  etc. 

Because  future  needs  and  conditions  cannot  be 
predicted  with  certainty,  the  Swan  River  State  Forest  Plan 
is  purposely  designed  to  provide  management  flexibility 
as  forest  conditions  change,  advanced  technology 
becomes  available,  additional  resource  data  become 
known,  funding  levels  are  set,  and  management 
decisions  by  other  landowners  are  made.  The  plan  will 
be  modified  to  meet  future  needs  as  they  occur,  by 
decisions  of  the  State  Land  Board.  At  present  it  is 
anticipated  that  this  plan  will  be  reviewed  and  revised  as 
needed  at  intervals  of  approximately  ten  years. 


IMPLEMENTING  THE  PLAN 


The  plan,  when  adopted,  would  be  implemented  by 
DNRC's  Division  of  Forestry  over  a  period  of  years. 
Significant  management  resources  exist  at  the  Divisional 
level,  including  planning  staff,  field  personnel, 
equipment  development  and  procurement,  tree 
seedling  supply,  and  environmental  review  capabilities. 
Emergency  or  contingent  resources  are  also  readily 
available  at  the  Divisional  level,  and  can  be  transferred 
from  other  areas  of  the  state  as  need  and  priorities  arise. 

In  addition,  the  Division  of  Forestry  maintains  work 
quarters  within  the  Swan  Forest  itself.  Equipment  and 
facilities  are  located  centrally  on  Highway  209  at  Goat 
Creek.  A  full-time  forester  and  staff  live  and  work  year- 
round  on  the  forest. 


One  unique  feature  of  the  Swan  Forest  has  been  the 
establishment  of  the  Swan  River  Youth  Forest  Camp  —  a 
camp  cooperatively  administered  by  DNRC,  the 
Montana  Department  of  Institutions  and  the  Depart- 
ment of  Social  and  Rehabilitation  Services.  Facilities 
designed  for  50  residents  and  a  work-training  program 
aimed  at  rehabilitation,  vocational  training  and  safety 
instruction  have  been  beneficial  not  only  to  the 
individuals  residing  at  the  camp,  but  also  to  the  state 
through  completed  work  projects.  Many  of  the  work 
projects  envisioned  in  this  plan  would  not  be  possible 
without  the  human  resources  provided  by  the  Youth 
Camp. 
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II.  Summary 


OVERVIEW  OF  THE  PLAN 


The  Swan  River  State  Forest,  due  to  its  soil,  climate 
and  terrain,  offers  an  excellent  timber  production  area. 
In  addition,  it  offers  a  full  range  of  other  resource  values 
usually  associated  with  the  multiple-use  concept:  clean 
water  in  abundant  quantities,  a  wide  variety  of  fish  and 
game  species  living  in  a  natural  habitat,  valuable  and 
unique  outdoor  recreational  opportunities,  and  striking 
aesthetics.  These  are  complemented  by  a  good 
transportation  system  and  provide  a  livelihood  for  the 
majority  of  the  small  human  population  living  there. 

If  wise  use  is  to  be  made  of  the  forest,  both  now  and 
by  future  generations,  all  the  above  values  must  be 
enhanced  and  maintained.  No  resource  plan  would  be 
complete  without  an  examination  and  fixed  manage- 
ment direction  for  ail  the  resource  uses  offered  by  the 
forest. 

This  plan  as  recommended  does  examine  each 
resource  use  by  category,  setting  fixed  course  of  action 
and  management  direction  (consistent  with  current 
technology  and  legal  mandates)  for  each.  Many  of  the 
forest  resources,  such  as  outdoor  recreation,  wildlife, 
and  aesthetic  vaiueswould  be  preserved  and  maintained 
as  close  to  their  present  condition  as  possible.  Other 
forest  resources,  primarily  timber,  would  be  altered  to  a 
state  regarded  as  more  beneficial  both  to  the  forest  and 
to  man. 

Historically,  the  two  most  significant  forces  for 
change  on  the  forest  have  been  fire  and  timber  harvest. 
For  a  variety  of  reasons,  principally  technological  and 
economic,  these  are  still  the  two  main  agents  of  change 
available  to  man. 

FIRE  AS  AN  AGENT  OF  CHANGE 

Under  the  plan  as  recommended,  the  environ- 
mental impacts  of  wildfire  are  regarded  as  unaccept- 
able. Uncontrolled  wildfire,  although  it  can  have  some 
beneficial  impacts  in  certain  situations,  threatens  life  and 
property,  destroys  valuable  timber,  and  degrades  water 
resources.  Therefore,  under  the  plan,  wildfire  will  be 
prevented  and  controlled  to  the  maximum  extent 
possible. 

However,  under  the  plan,  controlled  burning  may 
be  employed  in  certain  situations.  These  activities  would 
be  primarily  utilized  in  the  reduction  of  forest  fuels 


created  by  timber  harvest,  as  well  as  in  controlling 
certain  kinds  of  forest  insects  and  diseases.  All  controlled 
burning  would  be  conducted  in  such  a  way  as  to  mitigate 
adverse  environmental  impacts. 


TIMBER  HARVEST  AS  AN  AGENT  OF  CHANGE 

Timber  harvest,  the  other  major  force  for  change 
available  to  man,  has  a  number  of  advantages.  First,  it 
provides  a  product,  wood  and  wood  fiber,  highly  useful 
to  man  in  other  activities.  Second,  it  provides  monetary 
return  to  the  state  school  trust  fund,  as  mandated  by  state 
law.  Third,  it  offers  a  method  by  which  the  character  of 
the  forest  can  be  altered  to  a  more  healthy,  productive 
state.  This  latter  factor  would  result  in  the  beneficial  use 
of  all  the  forest  resources  over  a  long  time  period  and 
timber  harvests  could  be  conducted  on  a  sustained  basis. 

Therefore,  the  focus  of  the  plan  is  of  necessity 
concentrated  on  timber  management  options,  although 
other  forest  values  are  considered.  It  is  important  to  note 
that  timber  harvest,  while  important  to  Montana's 
economy,  is  not  done  solely  for  economic  gain.  Timber 
harvest  presently  offers  the  only  economically  viable 
silvicultural  tool  for  the  improvement  of  most  other 
forest  values. 

At  present,  most  of  the  timber  on  the  Swan  Forest  is 
in  a  mature  or  overmature  condition.  As  such,  a  large 
volume  of  wood  is  available  and  it  represents  a  resource 
inventory  that  can  be  tapped  at  any  time.  This  can  be 
seen  as  a  positive  value  of  overmature  timber. 

On  the  other  hand,  there  are  many  negative  values. 
In  comparison  to  younger  trees,  mature  and  over- 
mature timber  is  growing  very  slowly.  In  addition, 
because  this  old-growth  timber  represents  a  near  forest 
climax  condition,  the  development  of  seedlings  and 
young  trees  is  significantly  retarded  —  thus  endanger- 
ing the  availability  of  forest  products  in  future 
generations.  But  most  importantly,  mature  and  over- 
mature timber  stands  are  in  a  state  of  decline.  They  are 
susceptible  to  disease,  fire  and  natural  mortality.  This  in 
turn  threatens  all  other  resource  values  of  the  forest. 

From  a  silvicultural  standpoint,  it  is  wise  to  remove 
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II.  Summary 


OVERVIEW  OF  THE  PLAN 


The  Swan  River  State  Forest,  due  to  its  soil,  climate 
and  terrain,  offers  an  excellent  timber  production  area. 
In  addition,  it  offers  a  full  range  of  other  resource  values 
usually  associated  with  the  multiple-use  concept:  clean 
water  in  abundant  quantities,  a  wide  variety  of  fish  and 
game  species  living  in  a  natural  habitat,  valuable  and 
unique  outdoor  recreational  opportunities,  and  striking 
aesthetics.  These  are  complemented  by  a  good 
transportation  system  and  provide  a  livelihood  for  the 
majority  of  the  small  human  population  living  there. 

If  wise  use  is  to  be  made  of  the  forest,  both  now  and 
by  future  generations,  all  the  above  values  must  be 
enhanced  and  maintained.  No  resource  plan  would  be 
complete  without  an  examination  and  fixed  manage- 
ment direction  for  all  the  resource  uses  offered  by  the 
forest. 

This  plan  as  recommended  does  examine  each 
resource  use  by  category,  setting  fixed  course  of  action 
and  management  direction  (consistent  with  current 
technology  and  legal  mandates)  for  each.  Many  of  the 
forest  resources,  such  as  outdoor  recreation,  wildlife, 
and  aesthetic  values  would  be  preserved  and  maintained 
as  close  to  their  present  condition  as  possible.  Other 
forest  resources,  primarily  timber,  would  be  altered  to  a 
state  regarded  as  more  beneficial  both  to  the  forest  and 
to  man. 

Historically,  the  two  most  significant  forces  for 
change  on  the  forest  have  been  fire  and  timber  harvest. 
For  a  variety  of  reasons,  principally  technological  and 
economic,  these  are  still  the  two  main  agents  of  change 
available  to  man. 

FIRE  AS  AN  AGENT  OF  CHANGE 

Under  the  plan  as  recommended,  the  environ- 
mental impacts  of  wildfire  are  regarded  as  unaccept- 
able. Uncontrolled  wildfire,  although  it  can  have  some 
beneficial  impacts  in  certain  situations,  threatens  life  and 
property,  destroys  valuable  timber,  and  degrades  water 
resources.  Therefore,  under  the  plan,  wildfire  will  be 
prevented  and  controlled  to  the  maximum  extent 
possible. 

However,  under  the  plan,  controlled  burning  may 
be  employed  in  certain  situations.  These  activities  would 
be  primarily  utilized  in  the  reduction  of  forest  fuels 


created  by  timber  harvest,  as  well  as  in  controlling 
certain  kinds  of  forest  insects  and  diseases.  All  controlled 
burning  would  be  conducted  in  such  a  way  as  to  mitigate 
adverse  environmental  impacts. 


TIMBER  HARVEST  AS  AN  AGENT  OF  CHANGE 

Timber  harvest,  the  other  major  force  for  change 
available  to  man,  has  a  number  of  advantages.  First,  it 
provides  a  product,  wood  and  wood  fiber,  highly  useful 
to  man  in  other  activities.  Second,  it  provides  monetary 
return  to  the  state  school  trust  fund,  as  mandated  by  state 
law.  Third,  it  offers  a  method  by  which  the  character  of 
the  forest  can  be  altered  to  a  more  healthy,  productive 
state.  This  latter  factor  would  result  in  the  beneficial  use 
of  all  the  forest  resources  over  a  long  time  period  and 
timber  harvests  could  be  conducted  on  a  sustained  basis. 

Therefore,  the  focus  of  the  plan  is  of  necessity 
concentrated  on  timber  management  options,  although 
other  forest  values  are  considered.  It  is  important  to  note 
that  timber  harvest,  while  important  to  Montana's 
economy,  is  not  done  solely  for  economic  gain.  Timber 
harvest  presently  offers  the  only  economically  viable 
silvicultural  tool  for  the  improvement  of  most  other 
forest  values. 

At  present,  most  of  the  timber  on  the  Swan  Forest  is 
in  a  mature  or  overmature  condition.  As  such,  a  large 
volume  of  wood  is  available  and  it  represents  a  resource 
inventory  that  can  be  tapped  at  any  time.  This  can  be 
seen  as  a  positive  value  of  overmature  timber. 

On  the  other  hand,  there  are  many  negative  values. 
In  comparison  to  younger  trees,  mature  and  over- 
mature timber  is  growing  very  slowly.  In  addition, 
because  this  old-growth  timber  represents  a  near  forest 
climax  condition,  the  development  of  seedlings  and 
young  trees  is  significantly  retarded  —  thus  endanger- 
ing the  availability  of  forest  products  in  future 
generations.  But  most  importantly,  mature  and  over- 
mature timber  stands  are  in  a  state  of  decline.  They  are 
susceptible  to  disease,  fire  and  natural  mortality.  This  in 
turn  threatens  all  other  resource  values  of  the  forest. 

From  a  silvicultural  standpoint,  it  is  wise  to  remove 


—7— 


this  overmature  timber.  A  healthy,  diversified  forest  is  at 
its  most  productive  when  full  age-class  distribution  exists 
throughout  the  forest;  that  is,  when  an  approximately 
equal  number  of  trees  of  every  age,  from  seedling  to 
mature,  are  statistically  distributed.  This  situation  is  the 
goal  of  the  plan  as  recommended  for  the  majority  of  the 
forest.^ 

The  removal  of  mature  and  overmature  timber  can 
be  conducted  in  a  variety  of  ways.  In  terms  of  short-term 
economic  gain,  the  best  method  would  be  to  liquidate  all 
overmature  timber  as  quickly  as  possible,  replacing  it 
with  new  growth.  However,  because  most  of  the  timber 
in  the  entire  forest  is  in  this  age  class,  such  liquidation 
would  create  a  variety  of  significant  adverse  impacts  to 
other  forest  values.  These  adverse  impaas,  which  would 
affect  wildlife,  aesthetics,  recreation,  and  water  quality, 
have  been  judged  to  be  unacceptable,  in  light  of  the 
broad  legal  mandates  for  multiple-use  and  watershed 
proteaion. 

On  the  other  hand,  the  mature  and  overmature 
timber  could  be  removed  very  slowly  or  not  at  all.  While 
this  would  preserve  certain  values  such  as  aesthetics  and 
wildlife,  it  would  not  solve  the  problem  of  eventual 
decline  of  the  forest  in  general.  Moreover,  it  would 


severely  limit  man's  use  of  products  grown  and  removed 
from  the  forest. 

Clearly,  a  balance  is  needed  between  the  two 
extremes.  The  plan  as  recommended  provides  this 
balance,  advocating  an  approximate  seedling-to-harvest 
rotation  of  100  years.  Overmatureforeststands would  be 
harvested  at  the  rate  of  approximately  240  acres  per  year 
through  the  first  78  years  of  the  regulatory  rotation,  at 
which  time  the  overmature  age  class  will  have  been 
removed.  As  these  stands  are  removed,  regeneration  will 
be  established  through  plantation  or  natural  seeding. 
The  ultimate  result  will  be  an  equal  age  distribution 
throughout  the  forest,  although  this  may  not  necessarily 
occur  in  any  particular  stand. 

In  order  to  administer  the  plan,  the  Swan  Forest  has 
been  divided  into  three  major  management  zones  (see 
map.  Timber  Management  portion  of  Section  V).  The 
Commercial  Forest  Management  Zone,  comprising 
28,437  acres  is  made  up  of  areas  of  significant  timber 
potential  using  existing  technology.  The  9,562-acre 
Commercial  Forest  Management  Deferred  Zone  offers 
areas  of  significant  timber  potential,  but  where 
economic/technical  constraints  presently  exist.  The 
1,026-acre  Non-commercial  Forest  Management  Zone 
offers  areas  of  very  low  timber  management  potential. 


SUMMARY  BY  RESOURCE  CATEGORY 


The  following  is  a  summary  of  the  plan  as 
recommended  for  each  resource  category  considered. 
Planned  management  direction  has  been  set  forth  for 
the  categories  of  timber  management,  fire,  fisheries, 
insects  and  disease,  livestock  use,  natural  areas, 
recreation,  special  uses,  transportation,  watershed,  and 
wildlife.  A  discussion  of  how  the  planned  management 
direaions  would  affect  each  management  zone,  as  well 
as  a  discussion  of  the  impacts  in  each  category,  can  be 
found  in  Section  V. 

TIMBER  MANAGEMENT 

Management  actions  would: 

1.  Fully  regulate  stand  age-classes  during  the  first 
105  year  regulatory  rotation  (create  an  even 
distribution  of  age  classes  from  1  to  100  years 
throughout  the  forest, assuming  a  5-year  period 
for  the  regenerating  of  harvested  areas). 

2.  Harvest  approximately  240  acres  of  overmature 
forest  stands  each  year,  using  proper  silvi- 
cultural  methods,  and  in  accordance  with  a 
five-year  timber  sales  plan  which  will  be  re- 
viewed annually.  The  projected  average  annual 
volume  of  forest  products  produced  from  these 
acres,  based  on  available  data,  is  approximately 
3.6  million  board-feet. 

Apply  intermediate  thinning  to  approximately 
210  acres  annually  to  stands  which  are  over- 
stocked and  in  need  of  thinning. 


3. 


4.  Manage  the  Swan  Highway  corridor  to  maintain 
a  general  mature-stand  appearance,  while  pro- 
viding a  diversity  of  foreground  and  back- 
ground viewing  opportunities. 

5.  Favor  a  diversity  of  tree  species,  including  the 
full  range  of  commercial  species  now  present  in 
the  forest. 

6.  Defer  timber  harvesting  in  the  Commercial 
Forest  Management  Deferred  Zone  until  such 
time  as  the  existing  contraints  are  solved. 

7.  Exclude  timber  harvesting  in  the  Non- 
commercial Forest  Management  Zone. 

FIRE  MANAGEMENT 

Management  actions  would: 

1.  Provide  direct  and  immediate  suppression  on 
all  wildfires,  consistent  with  the  physical  and 
economic  capabilities  of  the  state. 

2.  Continue  a  fire  hazard  reduction  program, 
directed  at  effectively  treating  logging  slash  and 
dead  timber. 

3.  Plan  and  execute  prescribed  burning  efforts  in  a 
manner  consistent  with  the  Montana  Clean  Air 
Act. 

4.  Continue  to  administer  an  aggressive  program 
of  wildfire  prevention,  through  both  the 
cooperative  public  education  program  and 
other  ongoing  forest  management  activities. 


'The  goal  of  full  age-class  distribution  is  relegated  to  the  Commercial  Forest  Zone  (Zone  I)  only.  For  a  discussion  of  the  three 
planning  zones,  see  Section  V. 


FISHERIES  MANAGEMENT 

Management  actions  would: 

1.  Maintain  the  current  very  high  level  of  water 
quality,  through  sound  streambank  manage- 
ment and  silvicultural  programs. 

2.  Maintain  the  existing  diversity  of  fishery  habitat, 
through  a  coordinated  management  program 
between  responsible  agencies,  forest  land- 
owners, and  the  public. 

3.  Plan,  coordinate,  and  execute  actions  that 
influence  fishery  habitat  in  such  a  manner  as  to 
improve  or  to  cause  minimal  adverse  impact  on 
fish  populations. 

4.  Actively  cooperate  with  other  agencies  and 
landowners  in  the  Swan  Forest,  as  well  as 
Montana's  universities,  to  develop  needed 
fishery  management  information. 


INSECTS  AND  DISEASE  MANAGEMENT 

Management  actions  would: 

1.  Continue  the  annual  assessment  of  insect  and 
disease  activity. 

2.  Continue  to  take  immediate  action  to  prevent 
or  check  the  buildup  of  tree-killing  insect 
populations  and/or  disease  to  epidemic  levels. 

3.  Actively  work  with  other  agencies  and  land- 
owners to  develop  new  and  improved  insect 
and  disease  control  techniques. 

4.  Give  preference  to  silvicultural  and  biological 
control  measures  to  control  insect  and  disease 
problems  where  such  measures  are  feasible. 


LIVESTOCK  USE  MANAGEMENT 

Management  aaions  would: 

1.  Identify     and     inventory     areas     of    grazing 
potential. 

2.  Consider  applications  for  grazing  permits,  as 
they  are  received. 

3.  Consider   cooperative   grazing   arrangements 
with  adjacent  landowners. 


NATURAL  AREAS  MANAGEMENT 

Management  actions  would: 

1.  Examine  all  state  land  ownership  within  the 
Swan  Forest  possessing  significant  scenic, 
educational,  scientific,  biological  and/or 
geologic  values,  to  identify  areas  for  possible 
inclusion  under  the  Montana  Natural  Areas  Act. 

2.  Prior  to  any  individual  management  action 
which  would  preclude  or  significantly  modify 
the  possibility  of  designation  examine  potential 
area  and  make  specific  recommendations 
concerning  natural  area  designation. 


RECREATION  MANAGEMENT 

Management  actions  would: 

1 .  Continue  to  provide  various  forms  of  dispersed 
recreational  activities.  New  and  expanded  trails 
and  trail  heads  may  be  added  when  needs  and 
opportunities  become  apparent. 

2.  Continue  to  provide  and  expand  picnic  areas 
and  campgrounds,  based  on  needs  and  oppor- 
tunities. 

3.  Maintain  and  manage  the  Swan  Highway 
Corridor  with  primary  emphasis  on  its  visual 
resource. 

4.  Carefully  plan  all  management  actions  which 
may  affect  aesthetic  values  to  incorporate 
sound  landscape  management  techniques. 

5.  Minimize  recreation-user  conflicts,  especially 
between  motorized  and  non-motorized  forms. 

6.  Inform  the  public  of  the  dangers  of  boating  on 
the  Swan  River. 

7.  Where  possible,  undertake  timber  harvest  and 
fire  control  activities  and  related  road  and  trail 
development  to  complement  or  to  protect 
recreational  values. 

SPECIAL  USE  MANAGEMENT 

Management  actions  would: 

1.  Authorize  special  uses  and  the  continuation  of 
permits  which  are  compatible  with  other 
existing  uses  of  adjacent  state,  federal  and 
private  land. 

2.  Evaluate  each  application  for  a  special  use 
authorization  on  a  case-by-case  basis  and  to 
grant  such  authorization  when  in  the  best  long- 
term  interest  of  the  state  school  trust  fund,  the 
state  and  the  people  of  Montana. 

TRANSPORTATION  MANAGEMENT 

Management  actions  would: 

1.  Continue  the  high  level  of  cooperative  road 
construction,  maintenance  and  use  necessary 
for  maintaining  an  efficient  transportation 
system. 

2.  Carefully  plan  all  construction  of  new  forest 
access  roads  to  meet  the  multiple-use  access 
needs  while  minimizing  any  adverse  environ- 
mental impacts. 

3.  Continue  maintenance  of  state-owned 
roadways,  based  on  the  annual  maintenance 
survey,  available  state  maintenance  funds,  and 
cooperator  use. 

4.  Continue  to  provide  proportionate  share  of 
maintenance  to  cooperator-owned  roadway  in 
accordance  with  the  best  interests  of  the  state. 

5.  Provide  for  temporary  or  permanent  road 
closures  on  any  state-owned  forest  access 
roads,  based  on  sound  environmental  and/or 
economic  justification,  and  in  light  of  other 
users'  needs. 
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6.  Continue  to  maintain,  mark,  and  expand  (if 
possible)  the  existing  trail  system. 

7.  Continue  to  maintain  the  two  emergency 
heliports  currently  in  the  forest. 

WATERSHED  MANAGEMENT 

Management  actions  would: 

1.  Be  planned,  coordinated  and  executed  in  such 
a  manner  as  to  improve  or  to  cause  minimal 
adverse  impact  to  existing  stream  conditions. 

2.  Continue  to  limit  the  man-made  increases  in 
average  annual  runoff  volumes  to  the  normal 
peak  capacity  of  the  channels. 

3.  Attempt  to  stagger  the  timing  of  snowmelt 
runoff  from  watersheds  by  controlling  the 
accumulation  and  melt  rates  of  snow  through 
cutting  method  variety. 

4.  Actively  participate  with  other  landowners  in 
cooperative  watershed  management  practices. 


5.  Provide  a  sound  streambank  management 
program. 

WILDLIFE  MANAGEMENT 

Management  actions  would: 

1.  Plan,  coordinate,  and  execute  all  management 
actions  that  influence  wildlife  habitat  in  such  a 
manner  as  to  improve  habitat  or  to  cause 
minimal  adverse  impact  on   wildlife. 

2.  Actively  participate  with  the  Montana  Depart- 
ment of  Fish  and  Game  and  other  agencies, 
land-owners,  and  Montana  universities  to  de- 
velop needed  wildlife  management  informa- 
tion. 

3.  Maintain  the  existing  diversity  of  wildlife 
habitat  present  on  the  forest,  through  a 
coordinated  management  program  between 
responsible  agencies,  forest  landowners,  and 
the  public. 
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III.  Legal  Framework 


OWNERSHIP  PATTERNS 


It  is  essential  to  the  reader's  understanding  of  the 
plan  to  have  a  basic  understanding  of  the  laws  and 
administrative  rulings  mandating  the  general  direction 
of  forest  management  decisions  on  state  forest  lands.  It  is 
also  helpful  to  have  a  general  knowledge  of  the  valley's 
ownership  patterns  and  how  they  came  to  be. 

All  lands  within  the  boundaries  of  the  Swan  Forest 
are  not  owned  or  controlled  by  the  State  of  Montana  (see 
ownership  map,  following  page).  The  state  owns  56 
percent  of  the  total  land  area,  Burlington  Northern 
Corporation  retains  27  percent,  the  U.S.  Forest  Service 
administers  15  percent,  and  small  private  landowners 
hold  the  remaining  2  percent. 

HISTORY 

In  1864  the  Organic  Act  of  the  Territory  of  Montana 
was  passed  by  Act  of  Congress.  It  provided  that  Sections 
16  and  36  in  each  township,  when  surveyed,  were 
reserved  for  the  schools  of  the  territory.  That  same  year, 
the  federal  government  granted  the  Northern  Pacific 
Railroad  Company  (precursors  of  the  Burlington 
Northern  Corporation)  approximately  20  million  acres  of 
Montana  lands.  The  grant  included  every  alternate 
section  in  a  strip  80  miles  wide  along  the  railroad  line, 
plus  "in-lieu"  selection  privileges.  This  ultimately 
created  the  "checkerboard"  pattern  of  land  ownership 
found  on  the  southern  half  of  the  Swan  Forest. 

The  state-owned  lands  in  the  state  forests  are  school 
trust  lands  granted  by  the  Enabling  Act  of  1889  and 
accepted  by  the  Montana  Constituion  when  statehood 
was  granted.  Significant  provisions  of  the  Enabling  Act 
and  the  Montana  Constitution  as  they  relate  to  the 
original  grant  are  presented  below: 

Portions  of  Section  11  of  the  Enabling  Act,  with 
emphasis  supplied  by  underlining: 

The  state  may  also,  upon  such  terms  as  it 
may  prescribe  grant  such  easements  or  rights  in 
any  of  the  lands  granted  by  this  act,  as  may  be 
acquired  in  privately  owned  lands  through  pro- 
ceedings in  eminent  domain;  provided, 
however,  that  none  of  such  lands  nor  any  estate 
or  interest  therein,  shall  ever  be  disposed  of 
except  in  pursuance  of  general  laws  providing 
for  such  disposition,  nor  unless  the  full  market 
value  of  the  estate  or  interest  disposed  of.  to  be 


ascertained  in  such  manner  as  may  be  provided 
by  law  has  been  paid  or  safely  secured  to  the 
state. 

With  the  exception  of  the  lands  granted  for 
public  buildings,  the  proceeds  from  the  sale 
and  other  permanent  disposition  of  any  of  the 
said  lands  and  from  every  part  thereof,  shall 
constitute  permanent  funds  for  the  support  and 
maintenance  of  the  public  schools  and  the 
various  state  institutions  for  which  the  lands 
have  been  granted.  Rentals  on  leases  lands, 
interest  on  deferred  payments  on  lands  sold, 
interest  on  funds  arising  from  these  lands,  and 
all  otheractual  income,  shall  be  available  for  the 
maintenance  and  support  of  such  schools  and 
institutions.  Any  state  may,  however,  in  its 
discretion,  add  a  portion  of  the  annual  income 
to  the  permanent  funds. 

The  lands  hereby  granted  shall  not  be 
subject  to  preemption,  homestead  entry,  or  any 
other  entry  under  the  lands  laws  of  the  United 
States,  whether  surveyed  or  unsurveyed,  but 
shall  be  reserved  for  the  purposes  for  which 
they  have  been  granted. 

By  proclamation  of  President  Cleveland  in  1897,  the 
lands  of  today's  Swan  River  State  Forest  were  included  as 
part  of  the  Lewis  and  Clark  Forest  Reserve.  Twelve  years 
later  however,  these  lands,  with  the  exception  of  the 
Northern  Pacific  lands,  became  a  part  of  the  newly 
established  Flathead  National  Forest.  An  agreement 
between  the  U.S.  Department  of  Agriculture  and  the 
State  of  Montana  in  1912  provided  the  basis  for  selection 
of  lieu  lands  of  equivalent  value  and  acreage  in  compact 
units  outside  of  National  Forest  boundaries.  Under  the 
terms  of  the  agreement,  one  such  area  in  the  Swan  River 
Valley  was  selected  and  excluded  from  the  Flathead 
Forest.  This  block  of  land  was  formally  designated  and 
received  its  official  name,  the  Swan  River  State  Forest,  in 
1925. 

Prior  to  the  formal  designation  of  these  lands  as  a 
State  Forest  in  1925,  the  Office  of  the  Montana  State 
Forester  had  been  made  responsible  for  the  daily 
management  of  state  timber  lands,  under  the  direction 
and  control  of  the  State  Land  Board.  In  1958  the  Board 
directed  the  State  Forester  to  prepare  a  management 
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plan  for  the  Swan  River  State  Forest.  In  1972,  under  the 
Executive  Reorganization  Act,  the  duties  of  the  Office  of 
State  Forester  were  transferred  to  DNRC. 

In   a  continuing  effort  to  evaluate  the  resource 


capabilities  of  the  land  and  to  refine  current  manage- 
ment techniques,  planning  for  short  and  long-range  land 
use  commitments  was  re-emphasized  by  the  State  Land 
Board  in  1975. 


LEGAL  MANDATES 


A  rather  large  body  of  state  law  exists  concerning 
management  of  State  Forest  lands.  Significant  portions  of 
this  statutory  direction  are  presented  below,  with 
emphasis  supplied  by  underlining. 

Portions  of  Article  10  of  the  Constitution  of  the 
State  of  Montana: 

Section  4.  Board  of  land  commissioners.  The 
governor,  superintendent  of  public  instruction, 
auditor,  secretary  of  state,  and  attorney  general 
constitute  the  board  of  land  commissioners.  |t 
has  the  authority  to  direct,  control,  lease, 
exchange,  and  sell  school  lands  and  lands  which 
have  been  or  may  be  granted  for  the  support 
and  benefit  of  the  various  state  educational 
institutions,  under  such  regulations  and 
restrictions  as  may  be  provided  by  law. 

Section  11.  Public  lands  trust,  disposition  (1) 
All  lands  of  the  state  that  have  been  or  may  be 
granted  by  congress,  or  acquired  by  gift  or  grant 
or  devise  from  any  person  or  corporation,  shall 
be  public  lands  of  the  state.  They  shall  be  held  in 
trlTst  for  the  people,  to  be  disposed  of  as  here- 
after provided,  for  the  respective  purposes  for 
which  they  have  been  or  may  be  granted, 
donated,  or  devised. 

(2)  No  such  land  or  any  estate  or  interest  there- 
in shall  ever  be  disposed  of  except  in  pursuance 
of  general  laws  providing  for  such  disposition, 
or  until  the  full  market  value  of  the  estate  or 
interest  disposed  of,  to  be  ascertained  in  such 
manner  as  may  be  provided  by  law,  has  been 
paid  or  safely  secured  to  the  state. 

(3)  No  land  which  the  state  holds  by  grant  from 
the  United  States  which  prescribes  the  manner 
of  disposal  and  minimum  price  shall  be 
disposed  of  except  in  the  manner  and  for  at 
least  the  price  prescribed  without  the  consent 
of  the  United  States. 

(4)  All  public  land  shall  be  classified  by  the 
board  of  land  commissioners  in  a  manner 
provided  by  law.  Any  public  land  may  be 
exchanged  for  other  land,  public  or  private, 
which  is  equal  in  value  and,  as  closely  as 
possible,  equal  in  area. 

Portion  of  81-1401,  R.C.M.  1947: 

All  lands  at  present  owned  by  the  state,  and  all 

that  may  hereafter  be  acquired  by  the  state 


through  escheat,  exchange,  purchase,  grant  or 
devise,  which  are  principally  valuable  for 
timber  that  is  on  them,  or  for  the  growing  of 
timber  or  for  watershed  protection,  are  hereby 
classified  and  designated  "state  forest"  and 
reserved  for  forest  production  and  watershed 
protection. 

Portions  of  81-103,  R.C.M.  1947: 
The  board  shall  exercise  general  authority, 
direction,  and  control  over  the  care,  manage- 
ment, and  disposition  of  state  lands,  and  subjea 
to  the  investment  authority  of  the  board  of 
investments,  the  funds  arising  from  the  leasing, 
use,  sale,  and  disposition  of  those  lands  or 
otherwise  coming  under  its  administration.  In 
the  exercise  of  these  powers,  the  guiding  rule 
and  principle  is  that  these  lands  and  funds  are 
held  in  trust  for  the  support  of  education,  and 
for  the  attainment  of  other  worthy  objects 
helpful  to  the  well-being  of  the  people  of  this 
state;  and  the  board  shall  administer  this  trust  to 
secure  the  largest  measure  of  legitimate  and 
reasonable  advantage  to  the  state.  The  board 
shall  manage  these  lands  under  the  multiple- 
use  management  concept  defined  as:  The 
management  of  all  the  various  resources  of  the 
state  lands  so  that  they  are  utilized  in  that 
combination  best  meeting  the  needs  of  the 
people  and  the  beneficiaries  of  the  trust, 
making  the  most  judicious  use  of  the  land  for 
some  or  all  of  those  resources  or  related 
services  over  areas  large  enough  to  provide 
sufficient  latitude  for  periodic  adjustments  in 
use  to  conform  to  changing  needs  and 
conditions,  that  some  land  will  be  used  for  less 
than  all  of  the  resources,  and  harmonious  and 
co-ordinated  management  of  the  various 
resources,  each  with  the  other,  without  impair- 
ment of  the  productivity  of  the  land,  with 
consideration  being  given  to  the  relative  values 
of  the  various  resources. 

From  the  above  it  can  be  seen  that  state  school  trust 
lands  are  not  public  lands  in  the  same  sense  as  federal 
lands.  Because  the  beneficiaries  of  the  trust  are  the 
schools,  the  people  of  Montana  benefit  only  indirectly. 

Recent  court  rulings  have  interpreted  the  term 
"Support  of  Common  Schools"as  meaningthatthe  trust 
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must  be  compensated  in  monetary  terms  for  use  of  trust 
lands,  and  that  trust  lands  may  not  be  diverted  from  their 
income-producing  function.  Further,  it  is  the  duty  of  the 
trustees  (State  Land  Board)  to  attempt  to  improve  and 
maximize  this  income  to  the  extent  that  any  trust  funds 


expended  are  substantially  free  from  the  risk  of  loss.  The 
practice  of  road  construction  and  maintenance  cost- 
sharing  with  other  agencies  is  an  example  of  an  attempt 
to  help  maximize  this  income  and  jointly  satisfy  land 
management  needs. 


MEPA 


Furthermore,  the  Montana  Environmental  Policy 
Act  (MEPA)  mandates  that  the  adverse  environmental 
consequences  and  alternatives  to  a  planned  action  be 
considered  prior  to  committing  the  state  to  a  particular 


course  of  action.  The  overall  planning  perspective 
required  by  MEPA  mandates  that  ail  actions  be 
approached  from  the  viewpoint  of  minimizing  adverse 
environmental  consequences. 
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IV.  Existing  Environment 


INTRODUCTION 


Generalized  baseline  information,the  essential  data 
on  which  future  management  direction  is  based,  is 
included,  in  part,  in  this  section,  information  on  the 
existing  environment  specific  to  the  various  manage- 


ment parameters  is  detailed  within  appropriate  cate- 
gories of  the  proposed  management  plan.  This  section 
deals  only  with  the  baseline  information  not  fully 
discussed  in  the  proposed  plan. 


AREA  DESCRIPTION 


The  Swan  River  State  Forest,  composed  of  69,714 
acres  of  primarily  state,  Burlington  Northern,  and  federal 
lands,  is  situated  in  Lake  County  between  the  Mission 
and  Swan  mountain  ranges  of  northwestern  Montana.  As 
shown  on  page  3,  Flathead  Lake  lies  to  the  west  across 
the  Mission  range.  Glacier  National  Park  is  about  70  miles 


to  the  north,  and  the  main  population  and  trade  centers 
of  Kalispell  and  Missoula  are  about  50  miles  to  the  north- 
west and  100  miles  to  the  southwest,  respectively. 
Elevations  within  the  state  forest  vary  from  3,100  feet  in 
the  valley  bottom  at  the  northern  boundary  to  just  over 
7,000  feet  on  the  Swan  and  Mission  ranges. 


Figure    1  GENERALIZED   EAST-WEST    GEOLOGICAL 

CROSS-SECTION    OF   THE    SWAN    VALLEY 


MISSION   RANGE 


SWAN   RANGE 


(Not   to  Scale) 
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CLIMATE 


The  Swan  Forest  is  a  relatively  wet  area,  with  annual 
precipitation  ranging  from  25  inches  on  the  valley  floor 
to  70  inches  at  its  higher  elevations.  Snow  accounts  for  60 
to  75  percent  of  the  annual  precipitation,  accumulating 
from  two  to  three  feet  deep  on  the  valley  floor  to  snow- 
packs  of  10  feet  and  more  at  higher  elevations.  Mean 


annual  temperatures  are  about -WF  in  the  spring  and  fall, 
20''F  in  the  winter,  and  6OOF  in  the  summer,  with  snows 
and  killing  frosts  possible  every  month  of  the  year. 
Unlike  many  of  the  hotter  and  drier  areas  of  western 
Montana,  the  Swan  Forest  is  typically  wet  and  cloud- 
covered,  resulting  in  forested  south  and  west  slopes. 


GEOLOGY 


Dominant  rock  in  the  area  is  slightly  meta- 
morphosed Precambrian  (over  600  million  years  old) 
sedimentary  rocks  of  the  Belt  Supergroup,  consisting  of 
argillite,  quartzite,  and  impure  limestone.  Although  no 
outcrops  were  observed,  fragments  of  igneous  material 
are  present  in  glacial  deposits  in  the  Swan  Valley  as  well 
as  in  the  South  Woodward  Creek  drainage.  No  major 
mineral  deposits  are  known  to  exist  on  the  Swan  Forest, 
however,  minor  commercially  valuable  deposits  of 
calcite,  sand,  gravel,  and  peat  have  been  identified. 

Structurally,  both  the  Mission  and  Swan  Ranges  are 
fault  block  mountains.  The  Swan  Forest  occupies  the 
valley,  as  well  as  part  of  the  dip  slope  of  the  Mission  and 
the  scarp  slope  of  the  Swan  ranges,  as  shown  in  Figure  1. 
Uplift  and  displacement  along  the  Swan  fault  during  the 
late    Tertiary   and    Quaternary   geologic   periods    are 


responsible  for  the  two  mountain  ranges;  valley  fill 
sediments  eroded  from  these  higher  elevations  have 
created  the  five-to-six  mile  wide  Swan  Valley. 

Glacial  ice  occupied  the  area  numerous  times  in  the 
past  two  million  years.  Many  facets  of  the  landscape 
(truncated  spurs,  cirques,  hanging  valleys,  kettle  ponds, 
and  ground  moraine  or  till)  reflect  this  glacial  influence. 
Surface  geology  consists  primarily  of  glacial  till  (ice- 
deposited)  and  glacio-fluvial  (meltwater-deposited) 
sediments,  covering  the  entire  valley  floor  and  mantling 
most  areas  of  the  steeper  side-slopes. 

Compaction  of  glacial  till,  due  to  the  great  weight  of 
the  glacial  ice,  creates  a  special  management  problem. 
Compacted  glacial  till  is  less  permeable,  less  biologically 
productive,  and  less  conducive  to  vegetation  re- 
establishment  than  other  surface  deposits. 


SOILS 


Soils  present  on  the  Swan  River  State  Forest  include 
glacial  (both  tills  and  glacial-fluvial),  residual,  alluvial, 
colluvial,  organic  and  volcanic  ash  dominated  soils. 

Most  soils  of  the  Swan  Forest  have  medium  textures 
(loams  and  silt  loams).  Where  fluvial  action  has  occurred, 
sandy  loams  and  loamy  sands  sometimes  occur.  Only  a 
few  sites  have  sufficient  clay  present  to  produce  heavier 
textures  (silty  clay  loams). 


Soils  are  generally  acidic  in  the  surface  horizons, 
due  to  the  relatively  high  precipitation  received  and 
acidic  coniferous  forest  litter.  Soils  derived  from  lime- 
stone will  usually  be  less  acidic  with  depth.  Those 
residual  soils  derived  from  argillites  and  quartizites  are 
often  moderately  acidic  through  the  entire  profile.  Most 
soils  have  a  6-12  inch  thick  ash  layer  immediately  below 
the  organic  litter,  resulting  from  volcanic  ash  deposition 
following  the  recession  of  the  glacial  ice. 


WATER  RESOURCES 


Within  the  planning  area.  Porcupine,  Whitetail, 
Woodward,  and  Cedar  Creek  flow  eastward  from  the 
Mission  Range  into  the  Swan  River,  which  flows  north- 
ward. Flowing  westward  from  the  Swan  Range,  South 
Lost,  Cilly,  Soup,  Coat,  and  Squeezer  Creeks  are  the 
tributary  streams.  Dozens  of  small  lakes  and  many  inter- 
mittent streams  are  found  throughout  the  valley  bottom. 
Water  levels  here  depend  upon  seasonal  ground  water 
fluctuations. 


Typical  watershed  gradients  are  shown  in  Figure  2 
following  page.  Additional  water  resource  information  is 
contained  in  the  watershed  management  section  of  the 
proposed  plan  (Section  V).  Sediment-discharge  relation- 
ships, hydrographs,  and  watershed  physical 
characteristics  are  included  in  Appendix  D. 
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HUMAN  ENVIRONMENT 


ECONOMIC  FACTORS 

Population  and  Employment 

No  figures  are  available  to  determine  the  exact 
regional  population.  Estimated  population  of  the  Swan 
Valley  above  Swan  Lake  is  500-600  permanent  residents. 
Most  of  the  labor  force  is  employed  in  forest-related 
activities,  although  several  small  local  service  establish- 
ments exist  at  Condon  and  Swan  Lake.  Government 
employment  at  the  Condon  Work  Center  (USPS)  and  the 
Swan  Forest  Youth  Camp  (state)  is  a  major  economic 
stimulus  to  the  Swan  region. 

Personal  Income 

Per  capita  personal  income  for  Lake  County  (in 
which  the  Swan  Forest  is  located)  averaged  only  about 
one-half  that  of  Montana  for  the  period  1950-1968.1  This 


relationship  probably  holds  for  the  Swan  Valley  as  well, 
due  to  high  seasonal  unemployment  in  forest-related 
jobs. 

Agricultural  and  Industrial  Production 

Virtually  no  agricultural  land  exists  in  the  Swan 
Forest  or  adjacent  areas  in  the  Swan  Valley.  Small-scale 
manufacturing  includes  several  post  and  pole 
operations,  a  house-log  manufacturer,  a  potting-soil 
processor,  and  a  canoe  fabrication  establishment. 

Local  Tax  Base  and  Revenues 

The  tax  base  is  extremely  narrow,  consisting 
primarily  of  personal  income  and  property  taxes.  Some 
revenue  is  generated  in  the  Swan  Valley  for  the  county, 
through  the  return  of  25  percent  of  the  gross  timber 
receipts  on  federal  timberlands. 


Flgura   2  A    COMPARISON    OF    WATERSHED   GRADIENTS 

ON    OPPOSITE    SIDES    OF    THE    SWAN    VALLEY 


0  2 
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» Start   of   Perenniol   Ctiannel. 
/l    Alttiough    parts  of    the  Swan  Range   extend   above    9,000   feet,   oreas   in  the   Swan   Forest 


only   reach   slightly  obove    7,000   feet 

SOCIAL  FACTORS 

Local  Government  Services 

Several  elementary  schools  are  located  in  the  Swan 
Valley:  however,  the  nearest  high  schools  are  at  Seeley 
Lake  and  Bigfork.  Law  enforcement  is  accomplished  by 
one  official,  employed  part-time. 


Social  Structure 

The  area  in  and  around  the  Swan  Forest  is  rather 
isolated  and  is  rural-community  oriented.  Community 
functions  center  around  activities  requiring  citizen 
involvement  in  the  local  schools  and  local  government. 
The  Swan  Forest  Youth  Camp,  discussed  in  the  Intro- 
duction, has  an  important  role  in  the  social  structure  of 
the  Swan  area. 


'Montana  Data  Book. 
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V.  Description  of  the  Proposed  Action 


INTRODUCTION 


The  proposed  action  is  the  formal  adoption  of  a 
management  plan  for  the  Swan  River  State  Forest,  which 
would  generally  set  and  coordinate  both  the  type  and 
level  of  uses  of  the  forest. 

To  accomplish  this,  past  management  practices, 
direction  and  historical  use  of  the  forest  have  been 
comprehensively  reviewed  by  a  multi-disciplinary 
management  team.  These  past  management  practices 
provide  a  preliminary  basis  for  the  proposed  manage- 


ment plan  in  its  final  form. 

The  plan,  as  set  forth  below,  examines  the  existing 
situation  and  proposed  future  management  direction  for 
fire,  fisheries,  insects  and  diseases,  domestic  livestock, 
natural  areas,  recreation,  special  use  management, 
timber  management,  transportation,  watershed 
management  and  wildlife.  Included  within  each 
category  is  a  discussion  of  potential  impacts  the  plan  as 
recommended  would  have  on  the  environment. 


THE  SWAN  LAND  USE  PLANNING  PROCESS 


The  land  use  planning  process  that  has  culminated 
in  the  proposed  Swan  Land  Use  Management  Plan  took 
place  over  three  years  of  directed  planning  effort  within 
the  Division  of  Forestry.  The  purpose  in  undertaking  this 
special  planning  effort  was  to  systematically  upgrade 
resource  knowledge  of  the  Swan  River  State  Forest,  to 
evaluate  management  practices  and  opportunities  in 
light  of  existing  management  direction,  and  tosetfuture 
management  direction.  In  addition,  the  planning 
process  attempted  to  identify  deficiencies  in  resource 
knowledge  so  that  these  deficiencies  cou  Id  be  remedied 
as  opportunities  arise. 

A  land-use  plan  can  be  only  as  good  as  the 
information  on  which  it  is  based.  This  information  must 
include  the  full  spectrum  of  social,  economic,  and 
natural  resource  information,  as  well  as  a  clearly 
conveyed  management  direction.  To  provide  the 
needed  natural  resource  information,  existing  resource 
data  was  used,  as  well  as  a  variety  of  special  inventory 
efforts.  Examples  of  specific  inventories  completed  to 
provide  this  needed  information  were  hydrology,  soils, 
geology,  recreation,  transportation  systems,  and 
vegetation. 

Two  of  the  inventories  were  integrated  inventories, 
tying  together  several  resources  to  assess  the  land 
management  potential.  These  integrated  inventories 
included  the  land-type  inventory  and  the  forest  habitat- 
type  inventory. 

The  land-type  inventory  combined  soils  and 
geology  information  and  defined  land  types  based  on 
similar  soils,  geologic  processes,  and  climax  vegetation. 


A  complete  description  of  the  Swan  land  types,  along 
with  a  map  showing  their  location,  is  presented  in 
Appendix  A. 

The  habitat-type  inventory,  using  the  classification 
and  techniques  of  Pfister  et  al.  (1974),  identified  the 
productive  potential  of  the  land  and  the  differing 
environmental  situations  found  on  the  forest.  A 
summary  of  the  habitat  types,  their  productivity, 
location,  and  management  implications  can  be  found  in 
Appendix  B. 

The  information  obtained  from  the  above 
inventories,  as  well  as  the  experience  gained  over  the 
years  in  managing  the  Swan  Forest,  were  then  used  to 
develop  Resource  Potential  Units  (RPU)  for  state  owner- 
ship on  the  forest.  The  RPU  classification,  as  developed 
by  Division  of  Forestry  personnel,  groups  land  into  units 
which  respond  similarly  to  environmental  influences.  It 
then  rates  them  in  terms  of  their  relative  management 
potential. 

Basically,  the  classification  was  developed  by 
combining  a  consideration  of  the  land-type  constraints 
developed  by  the  land-type  survey,  relative  productivity 
as  indicated  by  the  habitat-type  survey,  and  review  of 
other  inventoried  resource  information  and  existing 
technological  limitations  (on  a  site-by-site  basis).  A  more 
detailed  description  of  the  RPU  classification  and  map  is 
presented  in  Appendix  C. 

Finally,  with  this  information,  the  land  use  planning 
team  was  able  to  designate  specific  forest  management 
zones.  These  zones  will  be  used  to  guide  forest  develop- 
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ment  activities,  by  setting  general  management  direction 
for  each  zone. 

Because  timber  management-related  activities  have 
been  the  principal  activity  changing  the  character  of  the 
Swan  Forest,  and  will  be  the  major  force  for  change 
under  the  proposed  management  plan,  these  forest 


management  zones  have  been  described  in  relation  to 
timber  harvesting  activities.  As  a  result,  a  detailed 
description  of  these  forest  management  zones,  along 
with  a  map  showing  their  location,  is  presented  in  the 
section  entitled  "Timber  Management". 


TIMBER  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Commercial  Forest  Management  Zone  —  Areas  of 
significant  forest  management  potential  and 
manageable  through  existing  technology.  This  zone 
comprises  28,437  acres.  Management  actions  will: 

— Fully  regulate  stand  age-classes  during  the  first  105- 
year  regulatory  rotation  (create  an  even  distribution  of 
age  classes  from  1  to  100  years  throughout  the  forest, 
assuming  a  5-year  period  for  the  regenerating  of 
harvested  areas). 

— Harvest  approximately  240  acres  of  overmature  forest 
stands  each  year,  using  proper  silvicultural  methods 
in  accordance  with  a  five-year  timber  sales  plan  which 
will  be  renewed  annually.  (The  projected  average 
annual  volume  of  forest  products  produced  from 
these  acres,  based  on  available  data,  is  approximately 
3.6  million  board  feet — Scribner  Rule).^ 

— Apply  intermediate  thinning  to  approximately  210 
acres  annually  to  stands  which  are  overstocked  and  in 
need  of  thinning. 

— Favor  a  diversity  of  tree  species,  including  the  full 
range  of  predominant  commercial  species  now 
present  in  the  forest. 

— Manage  the  Swan  Highway  Corridor  on  State  Lands  to 
maintain  a  general  mature-stand  appearance,  wh/7e 
providing  a  diversity  of  foreground  and  background 
viewing  opportunities.  (For  purposes  of  this  plan,  the 
corridor  is  defined  as  generally  occupying  a  strip  of 
land  150  feet  on  both  sides  of  the  highway  center  line). 

Commercial   Forest  Management   Deferred   Zone  — 

Areas  of  significant  forest  management  potential,  but 
where  economic/technical  constraints  presently  exist. 
The  Deferred  Zone  totals  9,449  acres.  Management 
actions  will: 

—Defer  timber  harvesting  activities  until  such  time  as  the 
existing  economic/technical  constraints  can  be  satis- 
factorily overcome. 

Non-commercial  Forest  Management  Zone  —  Areas  of 
very  low  forest  management  potential.  This  zone  totals 


1,026  acres,  and  is  found  entirely  on  the  eastern  side  of 
the  Swan  Forest.  Management  action  will: 

— Exclude  timber  harvesting  from  the  zone. 

EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

Management  Zones 

State-owned  land  within  the  Swan  Forest  has  been 
classified  according  to  its  management  potential,  as 
indicated  by  the  Resource  Potential  Unit  definition.  This 
classification,  in  turn,  has  been  expressed  as  three  broad 
management  zones. 

These  zones  are  briefly  described  in  Table  1  in  terms 
of  area,  respective  percentage  of  total  area,  and 
estimates  of  timber  volume.  A  map  of  the  management 
zones  appears  on  the  following  page. 

The  Commercial  Forest  Management  Zone  consists 
largely  of  land  classified  as  Resource  Potential  Unit  1  A, 
lands  of  the  highest  productivity  and  manageability. 
The  remainder  of  the  zone  was  classified  as  17  percent 
to  3A,  2  percent  to  2A,  and  1  percent  to  4A. 

The  deferred  management  zone  was  classified  in 
the  Resource  Potential  Unit  1-4B  range,  with  the  major- 
ity in  the  3  and  4B  units.  (The  economic  and  technical 
constraints  associated  with  this  zone  are  based  on  eleva- 
tional  and  topographical  management  problems,  dis- 
cussed in  more  detail  on  page  94).  The  non-commercial 
zone  is  located  entirely  on  the  Swan  face  and  is  classified 
as  Resource  Potential  Unit  5. 

The  Swan  Highway  Corridor 

The  Swan  Highway  Corridor  is  described  as  the  area 
within  150  feet  on  either  side  of  the  Swan  Highway 
(Montana  209)  centerline  where  the  highway  crosses 
State  land  within  the  boundaries  of  the  Swan  River  State 
Forest.  The  corridor  assumes  an  average  highway  right- 
of-way  width  of  TOO  feet.  Its  area,  including  the  right-of- 
way,  is  approximately  263  acres.  It  has  175  forested  acres 
containing  an  estimated  wood  volume  of  2.64  million 
board  feet  (Scribner)  and  132  thousand  cubic  feet  of 
largely  old  growth  western  larch  and  Douglas  fir. 

The  planned  management  direction  for  the  corri- 
dor will  be  accomplished  by  (1)  maintaining  a  diversity 


'The  annual  harvest  projection  of  3.6  million  board  feet  Is  only  an  accurate  projection  through  the  first  78  years  of  the 
regulatory  rotation,  or  until  the  overmature  age  class  has  been  completely  harvested.  At  that  point,  harvesting  will  begin  in  the 
present  40-60  year  age  group  and  will  probably  yield  a  higher  annual  harvest. 
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TABLE  1.     DESCRIPTION  OF  FOREST  MANAGEMENT  ZONES  BY  TOTAL  AREA  &  TIMBER  VOLUME 


Merchantable 

Merchantable 

Area% 

Volume* 

Volume* 

Acreage 

of  Total 

M  Bd.  Ft. 

M  Cu.  Ft. 

28,437.10 

73.0 

311,768.60 

16,977.54 

9,449.34 

24.4 

75,133.75 

5,503.44 

1,026.34 

2.6 

2,880.15 

443.50 

38,912.78 

100.00 

389/82.50 

22,924.48 

Commercial  Forest 
Management  Zone 

Commercial  Forest 
Management  Deferred 
Zone 

Non-Commercial  Forest 
Management  Zone 

TOTALS 

*The  board-feet  Scribner  scale  represents  volume  of  those  trees  11  inches  in  diameter  at  breast  height  and  over, 
down  to  a  5-inch  merchantable  top.  The  cubic-foot  scale  represents  the  volumes  of  those  trees  from  5  inches  up 
to,  but  not  including,  11  inches  at  breast  height. 


of  tree  species,  including  both  hardwoods  and  conifers, 
(2)  favoring  the  older  trees,  especially  in  the  northern 
one-half  where  old-growth  larch  and  Douglas  fir  are 
predominant,  and  (3)  by  manipulating  the  understoryto 
provide  stand  continuity  or  discontinuity  where  appro- 
priate. 

Interpretive  signs  would  be  located  at  highway  pull- 
off  sites  to  explain  forest  management  activities, 
especially  in  areas  where  these  activities  occur  adjacent 
to  the  highway. 

Special  Management  Units 

Contained  in  the  Commercial  Forest  Management- 
Deferred  Zone  are  two  areas  that  have  been  designated 
special  management  units.  These  areas  will  be  discussed 
individually. 

The  first  Special  Management  Unit  is  located  in  the 
South  Lost  Creek  drainage  in  the  northeast  corner  of  the 
State  Forest  (See  Management  Zone  map  opposite  page 
20).  The  unit  is  656  acres  in  size  and  was  harvested  in  two 
operations,  one  in  the  mid-50's  and  again  in  the  early 
60's  to  recover  losses  that  occurred  from  blowdown  and 
spruce  bark  beetle  attacks,  to  reduce  the  high  blow- 
down  risk,  and  to  remove  dying,  old  growth  timber  in 
the  area.  Regeneration  of  this  area  has  been  difficult. 
Several  attempts  at  regenerating  the  area  to  spruce  have 
been  made  with  low  success.  Recently  (1974),  an  attempt 
to  plant  the  area  with  Douglas  fir  and  western  larch  was 
made;  its  success  is  not  yet  known.  This  unit  will  be 
watched  closely  to  insure  regeneration.  Future 
harvesting  in  this  area  will  be  contingent  upon  finding  a 
solution  for  regeneration  problems. 

The  second  unit,  located  in  the  Soup  Creek  drain- 
age in  the  upper  east-central  part  of  the  State  Forest,  is  50 
acres  in  size.  It  includes  three  harvest  units  logged  in 
7962.  Although  adequately  regenerated,  these  areas  are 


located  on  steep  slopes.  Limited  thinning  may  occur,  but 
any  significant  management  activity  will  depend  on  the 
development  of  appropriate  technology  for  operating 
on  adverse  side  slopes. 


Calculation  Of  Annual  Harvest 

The  planned  annual  harvest  acreage  (240  acres/year) 
was  calculated  by  using  information  regarding  areas  of 
existing  stand  conditions,  as  delineated  on  the  Forest 
Condition  Class  Map.  Although  this  information  is 
appropriate  for  many  purposes,  it  lacks  much  data 
critical  to  good  management  planning  —  including 
reliable  forest  volume  information,  age-class  data,  and 
growth-mortality  information.  As  such,  due  to  practical 
necessity,  estimates  of  desirable  cutting  rotations  were 
made  solely  on  forest  condition  data,  without  reliable 
measurements  of  age  classes  and  volume.  These  latter 
items  were  estimated  from  the  forest  condition 
information. 

The  Department  is  in  the  process  of  re-inventorying 
State  Forest  lands  in  Montana.  Therefore,  current  and 
projected  data  regarding  wood  volume,  growth  and 
mortality  should  be  available  within  the  next  several 
years.  This  information  will  be  used  to  revise,  if  neces- 
sary, and  support  the  figures  used  in  the  management 
plan. 

For  purposes  of  obtaining  an  estimate  of  age-class 
distribution,  stand-size  class  ranges  (as  included  in  the 
Stand  Condition  Classification  Map)  were  assigned 
corresponding  age-class  ranges,  based  on  professional 
experience  of  DNRC  foresters.  This  information  was 
then  used  to  produce  estimated  stand  data  (Table  2,  as 
well  as  estimated  area  of  each  age  class  (Figure  3). 
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TABLE  1.     DESCRIPTION  OF  FOREST  MANAGEMENT  ZONES  BY  TOTAL  AREA  &  TIMBER  VOLUME 


Merchantable 

Merchantable 

Area% 

Volume* 

Volume* 

Acreage 

of  Total 

M  Bd.  Ft. 

M  Cu.  Ft. 

28,437.10 

73.0 

311,768.60 

16,977.54 

9,449.34 

24.4 

75,133.75 

5,503.44 

1,026.34 

2.6 

2,880.15 

443.50 

38,912.78 

100.00 

389782.50 

22,924.48 

Commercial  Forest 
Management  Zone 

Commercial  Forest 
Management  Deferred 
Zone 

Non-Commercial  Forest 
Management  Zone 

TOTALS 

*The  board-feet  Scribner  scale  represents  volume  of  those  trees  11  inches  in  diameter  at  breast  height  and  over, 
down  to  a  5-inch  merchantable  top.  The  cubic-foot  scale  represents  the  volumes  of  those  trees  from  5  inches  up 
to,  but  not  including,  11  inches  at  breast  height. 


of  tree  species,  including  both  hardwoods  and  conifers, 
(2)  favoring  the  older  trees,  especially  in  the  northern 
one-half  where  old-growth  larch  and  Douglas  fir  are 
predominant,  and  (3)  by  manipulating  the  understory  to 
provide  stand  continuity  or  discontinuity  where  appro- 
priate. 

Interpretive  signs  would  be  located  at  highway  pull- 
off  sites  to  explain  forest  management  activities, 
especially  in  areas  where  these  activities  occur  adjacent 
to  the  highway. 

Special  Management  Units 

Contained  in  the  Commercial  Forest  Management- 
Deferred  Zone  are  two  areas  that  have  been  designated 
special  management  units.  These  areas  will  be  discussed 
individually. 

The  first  Special  Management  Unit  is  located  in  the 
South  Lost  Creek  drainage  in  the  northeast  corner  of  the 
State  Forest  (See  Management  Zone  map  opposite  page 
20).  The  unit  is  656  acres  in  size  and  was  harvested  in  two 
operations,  one  in  the  mid-50's  and  again  in  the  early 
60's  to  recover  losses  that  occurred  from  blowdown  and 
spruce  bark  beetle  attacks,  to  reduce  the  high  blow- 
down  risk,  and  to  remove  dying,  old  growth  timber  in 
the  area.  Regeneration  of  this  area  has  been  difficult. 
Several  attempts  at  regenerating  the  area  to  spruce  have 
been  made  with  low  success.  Recently  (1974),  an  attempt 
to  plant  the  area  with  Douglas  fir  and  western  larch  was 
made;  its  success  is  not  yet  known.  This  unit  will  be 
watched  closely  to  insure  regeneration.  Future 
harvesting  in  this  area  will  be  contingent  upon  finding  a 
solution  for  regeneration  problems. 

The  second  unit,  located  in  the  Soup  Creek  drain- 
age in  the  upper  east-central  part  of  the  State  Forest,  is  50 
acres  in  size.  It  includes  three  harvest  units  logged  in 
7962.  Although  adequately  regenerated,  these  areas  are 


located  on  steep  slopes.  Limited  thinning  may  occur,  but 
any  significant  management  activity  will  depend  on  the 
development  of  appropriate  technology  for  operating 
on  adverse  side  slopes. 


Calculation  Of  Annual  Harvest 

The  planned  annual  harvest  acreage  (240  acres/year) 
was  calculated  by  using  information  regarding  areas  of 
existing  stand  conditions,  as  delineated  on  the  Forest 
Condition  Class  Map.  Although  this  information  is 
appropriate  for  many  purposes,  it  lacks  much  data 
critical  to  good  management  planning  —  including 
reliable  forest  volume  information,  age-class  data,  and 
growth-mortality  information.  As  such,  due  to  practical 
necessity,  estimates  of  desirable  cutting  rotations  were 
made  solely  on  forest  condition  data,  without  reliable 
measurements  of  age  classes  and  volume.  These  latter 
items  were  estimated  from  the  forest  condition 
information. 

The  Department  is  in  the  process  of  re-inventorying 
State  Forest  lands  in  Montana.  Therefore,  current  and 
projected  data  regarding  wood  volume,  growth  and 
mortality  should  be  available  within  the  next  several 
years.  This  information  will  be  used  to  revise,  if  neces- 
sary, and  support  the  figures  used  in  the  management 
plan. 

For  purposes  of  obtaining  an  estimate  of  age-class 
distribution,  stand-size  class  ranges  (as  included  in  the 
Stand  Condition  Classification  Map)  were  assigned 
corresponding  age-class  ranges,  based  on  professional 
experience  of  DNRC  foresters.  This  information  was 
then  used  to  produce  estimated  stand  data  (Table  2,  as 
well  as  estimated  area  of  each  age  class  (Figure  3). 
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E2. 

STAND  DATA 

Age  Classes, 
Years 

Acreage 

Percentage 
Age  Class  is 
of  Total  Area 

Percentage 

Adjusted  to 

a  105-year 

period 

Vol.  Million 
Bd.  Ft. 

Vol.  Million* 
Cu.  Ft. 

(Mature  & 
Overmature) 

18,916.50 

74.2 

77.9 

281.56 

14,380 

40-60 

1,545.31 

6.1 

6.4 

1.50 

1,085 

1-40 

2,694.59 

10.6 

11.1 

— 

— 

-5 

2325.04** 

9.1 

9.6 

— 

— 

Total 

25,481.44 

100.0 

105.0 

283.06 

15,465 

♦Refer  to  Table  1. 
**Acreage  that  will  probably  be  regenerated  within  5  years  (see  text). 


As  can  be  seen  in  Figure  3,  the  vast  majority  of  timber 
presently  existing  on  the  forest  is  in  the  mature  and 
overmature  age  class.  These  stands  represent  a  "high 
risk"  category.  They  are  in  a  state  of  decline,  are 
growing  relatively  slowly,  and  are  highly  susceptible  to 
disease,  fire,  and  natural  mortality. 

Under  the  plan  as  recommended,  this  primarily 
mature-and-overmature  forest  would  be  gradually 
altered,  becoming  a  forest  with  an  equal  distribution  of 
age  classes.  A  705-year  regulatory  rotation  was  chosen 
because  it  provides  the  best  balance  of  physical,  biologi- 
cal, economic,  and  organizational  objectives.  As  can  be 
seen  in  Figure  5,  the  eventual  goal  is  a  straight  linear  age- 
class  distribution. 

The  data  in  Table  2  apply  to  the  Commercial  Forest 
Management  Zone,  minus  the  area  and  volumes  in  the 
Swan  Highway  Corridor  and  planned  streambank 
management  strips.  Because  it  was  assumed  that  it  may 
take  up  to  five-years  to  regenerate  a  harvested  stand, 
the  100-year  rotation  was  extended  by  a  five-year 
period.  Column  four,  then,  represents  the  age-class 
percentages  after  they  have  been  adjusted  to  a  105-year 
period. 

Using  straight  area  control  (ignoring  stand  volume 
and  net  growth)  a  regulatory  period  of  approximately 
95  years  would  be  established,  using  column  4  of  Table  2 
(77.9  +  6.4  +  11.1  =  95.4  years).  During  those  years, 
approximately  240  acres  would  be  harvested  annually 
(25,481  acres  divided  by  105  years  regulatory  rotation  = 
242  acres).  Unfortunately,  in  the  absence  of  an  updated 
timber  inventory,  this  annual  harvest  figure  is  probably 
accurate  for  10  years  at  the  most. 


Timber  Stand  Improvement 

Precommercial  and  commercial  thinning  in  the  pole 
and  seedling-sapling  size  classes  would  be  based  on  an 
approximate  20-year  cutting  cycle.^  Annual  thinning 
acreage  for  commercial  pole  size  class  would  be 
approximately  77  acres  (1,545  acres  divided  by  20  years  = 
77  acres/year)  (see Table 2, Column  2).  Seedling-sapling 
size  classes  (precommercial)  represent  135  acres  (2,694 
acres  divided  by  20  years).  The  total  acreage  thinned 
annually  therefore  would  be  approximately  210  acres. 
Again,  the  thinning  figures,  in  the  absence  of  an 
inventory,  represent  an  estimate  only. 

Timber  stand  improvement  needs  have  in  the  past 
been  aided  by  the  issuance  of  Christmas  tree  and  wood 
cutting  permits.  Activities  allowed  by  these  permits  are 
designed  to  complement  other  ongoing  and  planned 
forest  management  measures;  these  activities  would 
continue  under  the  plan  as  recommended. 

ENVIRONMENTAL  IMPACTS 

Forest  produas  involving  3.6  million  board  feet  of 
merchantable  timber  will  be  removed  annually  from 
existing  stands  in  the  Commercial  Forest  Zone.  In  this 
process,  natural  plant  succession  will  be  altered  by 
selectively  manipulating  forest  stands  to  earlier  and 
more  productive  successional  stages.  The 
predominance  of  overmature  and  decadent  forest 
stands  will  be  significantly  reduced  over  time,  and 
replaced  by  healthy,  vigorous  trees  and  forest  stands. 
Animal  and  plant  species  benefited  by  earlier 
successional  stages  are  anticipated  to  increase  at  the 
expense  of  those  species  favored  by  later  successional 
stages. 


'The  forest  is  actually  managed  on  a  continued  re-entry  basis,  however,  every  20years  ail  stands  in  the  above-stated  size  classes 
will  be  entered  at  least  on  time  for  stand  improvement  work. 
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Figure    3      AGE    CLASSES    AND    AREA    OF    PRESENT    FOREST 
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Figure  4       PRESENT    FOREST    IN    RELATION    TO    DESIRED    ROTATION 
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Figure    3      AGE    CLASSES    AND    AREA    OF    PRESENT    FOREST 
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In  addition,  each  year  an  estimated  210  acres  of 
existing  overstocked  stands  will  be  commercially  or 
precommercially  thinned.  When  thinning  or  logging 
slash  buildup  requires  piling  and  burning,  some  air 
pollution  will  result.This  pollution  will  be  minimized  by 
burning  when  weather  conditions  permit  good  smoke 
dispersal. 

Construaion  of  permanent  and  temporary  roads 
and  skid  trails  in  the  Commercial  Forest  Zone,as  well  as 
general  surface  disruption  by  logging  site  preparation 
for  regeneration,  will  result  in  disruption  of  the  soil. 
With  the  exception  of  permanent  roads,  most  of  which 
are  already  in  place,  the  soil  disruption  is  usually 
temporary  and  tends  to  aid  natural  regeneration  by 
simulating  natural  regenerative  ecological  agents  (fire, 
windthrow,  etc.). 

While  impacts  on  the  physical  environment  directly 
related  to  timber  management  are  not  expected  in  the 
commercial  deferred  and  non-commercial  zones, 
impacts  similar  to  those  experienced  in  the  commercial 
zone  can  be  expected  if  unusual  circumstances  warrant 
harvest  in  these  zones.  Normally,  timber  harvest  in 
those  zones  would  be  salvage  operations  after 
extensive  fire,  insect  and  disease  outbreaks,  or  wind 
damage. 


The  local  economy  is  heavily  dependent  on  logging 
and  other  forest-related  employment.  Stabilization  of 
the  annual  harvest  on  the  Swan  Forest  will  have  a  partial 
effect  on  economic  and  employment  stability,  although 
harvest  activities  on  non-state  lands  within  the  Swan 
region  will  also  significantly  influence  the  local 
economy.  No  significant  increases  in  population,  the 
local  tax  base,  social  services,  or  other  socio-economic 
factors  are  expected  solely  as  a  result  of  timber  manage- 
ment activities  on  the  Swan  Forest. 

It  should  be  pointed  out  that  using  the  rate  of  age- 
class  regulation  stated  above  (242  acres/year)  will 
probably  result  in  some  economic  losses  to  the  state 
during  the  late  stages  of  the  95-year  regulatory  period. 
This  will  be  caused  by  the  eventual  death  of  some  of  the 
mature  and  overmature  stands. 

An  alternative  might  be  to  harvest  the  mature  and 
overmature  stand  at  a  faster  rate.  This  alternative  would 
possibly  prevent  economic  losses  to  the  state  in  the 
form  of  wood  fiber;  however,  it  may  carry  adverse 
environmental  cost  such  as  watershed  degradation  and 
damage  to  other  important  values  (see  Section  Vi).  A 
forest  inventory  is  badly  needed  to  provide  base  data 
concerning  present  forest  growth  and  death  rates, 
species  composition  and  stand  volumes. 


FIRE  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  actions  will: 

— Provide  direct  and  immediate  suppression  on  all 
wildfires  occurring  within  the  boundaries  of  the 
Swan  River  State  Forest,  consistent  with  the 
physical  and  economic  capabilities  of  the  State  of 
Montana. 

— Continue  a  fire  hazard  reduction  program, 
directed  at  effectively  treating  logging  slash  and 
dead  timber. 

— Plan  and  execute  prescribed  burning  efforts  in  a 
manner  consistent  with  the  Clean  Air  Act  of 
Montana. 

— Continue  to  administer  an  aggressive  program  of 
wildfire  prevention,  through  both  the  coopera- 
tive public  education  program  and  other  ongoing 
forest  management  activities. 

MANAGEMENT  ZONES 

In  situations  where  more  than  one  fire  is  burning 
simultaneously  on  state-owned  lands  within  the  forest 
boundary,  the  fire(s)  burning  in  the  Commercial  Forest 
Management  Zone  will  normally  receive  the  highest 
priority  for  suppression  action.  (Exceptions  to  this  may 


include  the  potential  loss  of  life  or  unusually  high 
property  values  associated  with  a  f  ire(s)  burning  in  one  of 
the  other managementzonesor on  intermingled  owner- 
ship), j 

The  second  highest  priority  will  normally  be  given  to 
fire(s)  burning  within  the  Commercial  Forest  Manage- 
ment-Deferred Zone.  The  lowest  priority  for 
suppression  action  will  be  given  to  fire(s)  burning  in  the 
Non-Commercial  Forest  Management  Zone. 

The  fire  hazard  reduction  program  will  be  applied 
throughout  the  Forest;  however,  activities  within  the 
Commercial  Forest  Management-Deferred  and  the 
Non-Commercial  Forest  Management  Zones  will  be 
restricted  to  hazards  created  by  insect-and-disease- 
killed  or  wind-damaged  timber. 

Prescribed  burning  may  be  used  in  any  of  the  three 
zones,  depending  on  management  needs  and 
conditions. 

Fire  prevention  activities  through  signs,  fire  danger 
announcements,  and  other  on-going  management 
activities  will  be  most  intense  in  the  Commercial  Forest 
Management  Zone;  however,  they  will  be  carried  out  as 
needed  throughout  the  forest. 
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EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

The  potential  for  a  major  wildfire  in  the  Swan  Forest 
is  very  real.  The  predominantly  overmature  foreststands 
provide  an  excellent  fuel  source  during  any  year  in 
which  usual  moisture  patterns  do  not  prevail. 

During  the  period  from  1965  to  1975,  the  Swan  Forest 
experienced  a  total  of  45  wildfires.  Thirty-five  of  these 
were  caused  by  lightning  and  the  remaining  10  were 
man-caused.  During  this  period,  the  Goat  Creek  Fire 
(1973)  was  the  only  major  burn,  reaching  600  acres  before 
it  was  controlled  (see  Fire  History  Map).  This  fire 
provides  a  good  example  of  the  degree  of  explosiveness 
reached  during  a  dry  year  in  the  forest. 

A  cache  of  assorted  firefighting  equipment  is  main- 
tained by  the  Division  of  Forestry  in  the  forest  at  strategic 
locations.  One  fire  lookout  tower  (Napa  Point)  is 
maintained  and  manned  as  needed  throughout  the  fire 
season.  The  Department  also  patrols  the  forest  by  air 
during  the  fire  season,  in  conjunction  with  its  other  fire 
protection  areas. 

The  Department's  fire  suppression  forces  in  the 
Swan  Forest  are  aided  by  a  highly  trained  "Hot  Shot" fire 
crew.  The  crew,  which  is  maintained  by  the  Swan  River 
Youth  Forest  Camp,  represents  an  important  part  of  the 
youth  development  program.  The  crew  is  trained  and 
equipped  by  the  Division  of  Forestry,  and  is  available  to 
other  areas  of  the  state  on  an  emergency  basis  when  local 
fire  conditions  allow.  The  Youth  Forest  Camp  also  plays 
important  roles  in  other  fire  management  activities  in  the 
Swan  Forest,  such  as  fire  prevention  and  fire 
presuppression. 

Fire  prevention  in  the  Swan  Forest,as  in  all  Montana 
forest  lands,  is  an  important  and  continuous  job.  The 
Smokey  Bear  and  Keep  Montana  Green  fire  prevention 
programs  are  carried  out  in  cooperation  with  the  area 
schools,  other  agencies,  and  landowners.  Primary  travel 
routes  are  posted  with  the  current  fire  danger  rating 
throughout  the  fire  season,  to  keep  visitors  alert  to 
existing  conditions.  Fire  prevention  considerations  are 
incorporated  into  every  planned  resource  management 
action  within  the  Swan  Forest. 

The  three  State-owned  picnic  areas  located  in  the 
forest  were  developed  primarily  as  fire  prevention  tools. 
These  areas  serve  to  concentrate  visitors  in  the  forest, 
and  have  thus  been  a  factor  in  preventing  man-caused 
fires. 


The  treatment  of  debris  from  harvesting  operations, 
wind-killed,  or  insect-and-disease-killed  timberstandsis 
a  critical  feature  of  the  fire  prevention  program.  Debris 
from  these  sources  can  become  dry  and  produce  an 
extremely  combustible  fuel  supply.  Specifications  for 
slash  (logging  debris)  treatment  are  included  in  all 
timber  sales  and  salvage  contracts.  In  addition,  the 
Division  of  Forestry  does  a  considerable  amount  of 
hazard  reduction  work  each  year  with  the  help  of  the 
Youth  Forest  Camp. 

Prescribed  burning  represents  an  important  part  of 
the  fire  hazard  reduction  efforts  in  the  Swan  Forest.  This 
management  tool  is  applied  either  by  burning  piled  slash 
or  by  broadcast  burning  (the  burning  of  a  relatively  large 
area  of  scattered  slash).  The  Division  of  Forestry  attempts 
to  conduct  all  of  its  controlled  burning  activites  under 
environmentally  and  atmospherically  favorable 
conditions,  and  in  accordance  with  the  Clean  Air  Act  of 
Montana. 1  Detailed  burning  plans  may  be  prepared  for 
relatively  complex  jobs,  and  informal  plans  serve  the 
more  routine  situations. 


ENVIRONMENTAL  IMPACTS 

Wildfire,  by  recycling  overmature  forest  stands,  has 
been  a  natural  ecological  force  for  change  in  the  Swan 
Forest.  An  aggressive  fire  prevention  and  suppression 
program  decreases  this  natural  role  of  fire,  and  creates  a 
need  to  deal  with  the  resultant  buildup  of  forest  fuels.  In 
the  Commercial  Forest  Management  and  Commercial 
Forest  Management  Deferred  Zones,  timber  manage- 
ment activities  can  be  substituted  in  some  degree  to 
reduce  this  buildup  of  forest  fuels,  as  well  as  prepare 
forest  sites  to  allow  the  initiation  of  new  stands. 

The  adverse  impacts  of  controlling  wildfire  include  a 
loss  of  the  historical  benefits  associated  with  fire  (natural 
regeneration),  as  well  as  the  irreversible  and  i  rretrievable 
commitment  of  resources  (machines,  fuel,  etc.)  actually 
used  to  fight  the  fires.  However,  the  beneficial  impacts  of 
controlling  wildfire  include  the  minimization  of  life  and 
property  loss,  as  well  as  the  loss  of  valuable  timber  stands. 
As  such,  the  impacts  of  controlling  wildfire  are 
considered  here  to  be  far  out-weighed  by  the  social  and 
economic  advantages  of  prescribed  burning  and 
controlled  wildfire. 


iThe  Open  Burning  Restrictions  of  the  Montana  Administrative  Codes  16-2.14(1)-S1490. 
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EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

The  potential  for  a  major  wildfire  in  the  Swan  Forest 
is  very  real.  The  predominantly  overmature  forest  stands 
provide  an  excellent  fuel  source  during  any  year  in 
which  usual  moisture  patterns  do  not  prevail. 

During  the  period  from  1965  to  1975, the  Swan  Forest 
experienced  a  total  of  45  wildfires.  Thirty-five  of  these 
were  caused  by  lightning  and  the  remaining  10  were 
man-caused.  During  this  period,  the  Goat  Creek  Fire 
(1973)  was  the  only  major  burn,  reaching  600  acres  before 
it  was  controlled  (see  Fire  History  Map).  This  fire 
provides  a  good  example  of  the  degree  of  explosiveness 
reached  during  a  dry  year  in  the  forest. 

A  cache  of  assorted  firefighting  equipment  is  main- 
tained by  the  Division  of  Forestry  in  the  forest  at  strategic 
locations.  One  fire  lookout  tower  (Napa  Point)  is 
maintained  and  manned  as  needed  throughout  the  fire 
season.  The  Department  also  patrols  the  forest  by  air 
during  the  fire  season,  in  conjunction  with  its  other  fire 
protection  areas. 

The  Department's  fire  suppression  forces  in  the 
Swan  Forest  are  aided  by  a  highly  trained  "HotShot"fire 
crew.  The  crew,  which  is  maintained  by  the  Swan  River 
Youth  Forest  Camp,  represents  an  important  part  of  the 
youth  development  program.  The  crew  is  trained  and 
equipped  by  the  Division  of  Forestry,  and  is  available  to 
other  areas  of  the  state  on  an  emergency  basis  when  local 
fire  conditions  allow.  The  Youth  Forest  Camp  also  plays 
important  roles  in  other  fire  management  activities  in  the 
Swan  Forest,  such  as  fire  prevention  and  fire 
presuppression. 

Fire  prevention  in  the  Swan  Forest,as  in  all  Montana 
forest  lands,  is  an  important  and  continuous  job.  The 
Smokey  Bear  and  Keep  Montana  Green  fire  prevention 
programs  are  carried  out  in  cooperation  with  the  area 
schools,  other  agencies,  and  landowners.  Primary  travel 
routes  are  posted  with  the  current  fire  danger  rating 
throughout  the  fire  season,  to  keep  visitors  alert  to 
existing  conditions.  Fire  prevention  considerations  are 
incorporated  into  every  planned  resource  management 
action  within  the  Swan  Forest. 

The  three  State-owned  picnic  areas  located  in  the 
forest  were  developed  primarily  as  fire  prevention  tools. 
These  areas  serve  to  concentrate  visitors  in  the  forest, 
and  have  thus  been  a  factor  in  preventing  man-caused 
fires. 


The  treatment  of  debris  from  harvesting  operations, 
wind-killed,  or  insect-and-disease-killed  timberstandsis 
a  critical  feature  of  the  fire  prevention  program.  Debris 
from  these  sources  can  become  dry  and  produce  an 
extremely  combustible  fuel  supply.  Specifications  for 
slash  (logging  debris)  treatment  are  included  in  all 
timber  sales  and  salvage  contracts.  In  addition,  the 
Division  of  Forestry  does  a  considerable  amount  of 
hazard  reduction  work  each  year  with  the  help  of  the 
Youth  Forest  Camp. 

Prescribed  burning  represents  an  important  part  of 
the  fire  hazard  reduction  efforts  in  the  Swan  Forest.  This 
management  tool  is  applied  either  by  burning  piled  slash 
or  by  broadcast  burning  (the  burning  of  a  relatively  large 
area  of  scattered  slash).  The  Division  of  Forestry  attempts 
to  conduct  all  of  its  controlled  burning  activites  under 
environmentally  and  atmospherically  favorable 
conditions,  and  in  accordance  with  the  Clean  Air  Act  of 
Montana.^  Detailed  burning  plans  may  be  prepared  for 
relatively  complex  jobs,  and  informal  plans  serve  the 
more  routine  situations. 


ENVIRONMENTAL  IMPACTS 

Wildfire,  by  recycling  overmature  forest  stands,  has 
been  a  natural  ecological  force  for  change  in  the  Swan 
Forest.  An  aggressive  fire  prevention  and  suppression 
program  decreases  this  natural  role  of  fire,  and  creates  a 
need  to  deal  with  the  resultant  buildup  of  forest  fuels.  In 
the  Commercial  Forest  Management  and  Commercial 
Forest  Management  Deferred  Zones,  timber  manage- 
ment activities  can  be  substituted  in  some  degree  to 
reduce  this  buildup  of  forest  fuels,  as  well  as  prepare 
forest  sites  to  allow  the  initiation  of  new  stands. 

The  adverse  impacts  of  controlling  wildfire  include  a 
loss  of  the  historical  benefits  associated  with  fire  (natural 
regeneration),  as  well  as  the  i  rreversible  and  irretrievable 
commitment  of  resources  (machines,  fuel,  etc.)  actually 
used  to  fight  the  fires.  However,  the  beneficial  impacts  of 
controlling  wildfire  include  the  minimization  of  life  and 
property  loss,  as  well  as  the  loss  of  valuable  timber  stands. 
As  such,  the  impacts  of  controlling  wildfire  are 
considered  here  to  be  far  out-weighed  by  the  social  and 
economic  advantages  of  prescribed  burning  and 
controlled  wildfire. 


'The  Open  Burning  Restrictions  of  the  Montana  Administrative  Codes  16-2.14(1  )-S1 490. 
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FISHERIES  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  actions  will: 

— Maintain  the  current  very  high  level  of  water 

quality,  through  sound  streambank  management 

and  silvicultural  programs. 

— Maintain  the  existing  diversity  of  fishery  habitat, 
through  a  coordinated  management  program 
between  responsible  agencies,  forest  landowners, 
and  the  general  public. 

— Plan,  coordinate,  and  execute  actions  that 
influence  fishery  habitat  in  such  a  manner  as  to 
improve  or  to  cause  minimal  adverse  impact  on 
fish  populations. 

— Actively  cooperate  with  other  agencies  and 
landowners  in  the  Swan  Forest,  as  well  as 
Montana's  universities,  to  develop  needed  fishery 
management  information  prior  to  specific 
actions. 

MANAGEMENT  ZONES 

Maintenance  of  aquatic  habitats  will  be  specifically 
addressed  in  assessing  individual  and  cumulative  actions 
within  the  commercial  timber  management  zone.  Until 
management  actions  in  the  Commercial  Forest-Deferred 
and  Non-Commercial  Forest  Zones  are  proposed  which 
would  jeopardize  the  quality  of  existing  aquatic  habitats, 
natural  maintenance  of  aquatic  systems  will  be 
continued. 

EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

Most  of  the  tributaries  of  the  Swan  River  flowing 
through  the  Swan  Forest  support  populations  of  game 
fish.  The  most  important  fishery  waters  are  South  Fork 
Lost,  Soup,  Goat,  Squeezer,  Woodward,  and  Cedar 
Creeks. 

Populations  are  composed  of  both  native  and 
introduced  species,  including  rainbow  trout  and  eastern 
brook  trout  (introduced),  as  well  as  westslope  cutthroat, 
Dolly  Varden,  and  whitefish  (native).  Several  varieties  of 
non-game  fish,  including  squaw  fish,  peamouth,  and 
various  suckers,  are  found  in  the  river  itself. 

Brook  trout  were  the  first  of  the  introduced  species, 
being  planted  prior  to  1938.  Rainbow  trout  were 
introduced  into  the  upper  Swan  River  in  1938, and  plants 
continued  into  the  1960's.  During  the  1960's,  plants 
averaged  40,000  catchable  fish.  However,  these  plants 
were  discontinued  in  1966,  after  a  Montana  Department 
of  Fish  and  Game  study  showed  that  the  program  was 


detrimental  to  the  native  cutthroat  population,  through 
hybridization.  Brook  trout  have  become  well- 
established  in  the  lower  portions  of  the  tributaries, 
where  the  stream  gradient  is  not  as  steep  as  in  the  upper 
portions.  In  1%7,  imprint  plants  (initial  plantings)  of 
several  thousand  westslope  cutthroat  trout  fry  were 
begun  in  an  attempt  to  replenish  spawning  runs  of  that 
species.  Success  of  this  program  has  not  yet  been 
evaluated. 

Streams  in  the  Swan  Forest  are  generally  in  good 
condition  and  they  provide  beneficial  habitat  features 
such  as  undercut  banks,  log  debris,  and  overhanging 
brush.  Food  supply  is  provided  basically  by  aquatic 
insects,  including  the  caddis  fly,  stone  fly,  and  mayfly,  as 
well  as  by  some  terrestrial  insects,  such  as  ants. 

Squeezer,  Woodward,  Goat,  and  South  Fork  Lost 
Creeks  are  important  spawning  grounds  for  Dolly 
Varden  migrating  up  the  river  from  Swan  Lake.  They  are 
present  in  the  tributaries  from  May  or  June  until  fall.  In 
addition  to  the  Dolly  Varden,  a  portion  of  the  cutthroat 
population  also  migrates  to  and  from  Swan  Lake, 
spawning  in  the  streams. 

Figure  6  illustratesdatafrom  a  fish  population  survey 
of  Swan  River  tributaries  conducted  by  the  Montana 
Department  of  Fish  and  Game  in  1971. 

The  bars  in  Figure  6  correspond  directly  to  the 
number  of  fish  sampled  for  that  species.  For  example, 
the  sample  in  South  Fork  Lost  Creek  produced  23  Dolly 
Varden  and  12  cutthroat  trout,  for  a  total  sample  of  35 
fish. 


ENVIRONMENTAL  IMPACTS 

Under  the  planned  management  direction,  very  few 
adverse  environmental  impacts  would  be  expected  to 
occur  on  the  fisheries  resource.  Only  minor  changes  in 
water  quality,quantity,andstreambed  conditions  can  be 
expected  to  occur. 

Favorable  impacts  resulting  from  the  plan  include 
maintenance  of  existing  fisheries,  together  with  removal 
of  physical  barriers  where  this  can  be  accomplished  in 
connection  with  other  ongoing  management  actions. 
Adverse  impacts  resulting  from  such  activities  would  be 
minimized  in  accordance  with  prior  consultation  with 
and  recommendations  of  the  Department  of  Fish  and 
Game. 


i 
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Figures         SPECIES    COMPOSITION    OF   FISH    POPULATION* 
FROM    SWAN    RIVER   TRIBUTARY   STREAMS 


100 -I 

90- 

80- 

«     70- 
a. 

E 

«     60  - 

_c 

»    so- 
li. 

°     40- 


i     30-1 

z 


20 
10 


1971 


Dv       Ct 

South    Fork 
Lost    Creek 


Eb       Ct 

Soup 
Creek 


.^1. 


Eb    Dv    Wf 

Squeezer 
Creek 


Eb    Dv  Fsu 
Rb 

Cedar 
Creek 


Eb      Dv 

Woodward 
Creek 


H 


Eb      Rb 

Goat 
Creek 


Dv-Dolly    Varden 
Ct-Cutttiroat   Trout 
Eb-Eastern   Brook   Trout 


Wf-Mountain    Whitefisti 
Rb-Rainbow    Trout 
Fsu-Sucker 


plOO 

-90 

-80 

-70 

-60 

50 
h40 

30 
-20 
-10 


^  Electrof  ishing  gear  was  used  to  sample  600  foot  sections  of  the  streams. 
These  electrofishing   catch   results   may   be   an  inoccurate   indication  of   species 
composition   of   the   total   population.  Fish   catch  by   species   will  vary   depending 
on  the  conductivity  of   the  streams,  size  of  fish  and  habitat  characteristics. 
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INSECTS  AND  DISEASE  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  actions  will: 

— Continue  the  annual  assessment  of  insect  and 
disease  activity  within  the  Swan  Forest. 

— Continue  to  take  immediate  action  to  prevent  or 
check  the  buildup  of  tree-killing  insect  and/or 
disease  populations  before  epidemic  levels  are 
reached  —  within  the  physical  and  economic 
capabilityof  the  Department  of  Natural  Resources 
and  Conservation. 

— Actively  work  with  other  agencies  and  land- 
owners to  develop  new  and  improved  insect  and 
disease  control  techniques. 

— Give  preference  to  silvicultural  and  biological 
control  measures  to  control  insect  and  disease 
problems  where  such  measures  are  feasible. 

MANAGEMENT  ZONES 

The  annual  insect  and  disease  assessment  program 
will  be  conducted  in  all  three  management  zones  of  the 
forest. 

The  highest  priority  for  control  measures  will  be 
given  to  insect  or  disease  conditions  occurring  within  the 
Commercial  Forest  Management  Zone.  Second  and 
third  priority  will  be  given  to  the  Commercial  Forest 
Management-Deferred  and  Non-Commercial  Manage- 
ment Zones  respectively. 

EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

The  potential  for  insect  or  disease  outbreaks  in  the 
Swan  Forest  has  become  serious,especially  in  lightofthe 
predominantly  overmature  forest  stands  which  are  in 
generally  weakened  condition  and  highly  susceptible  to 
attack. 

The  past  15  years  have  seen  the  threats  of  three 
potentially  serious  insect  outbreaks  checked  by 
immediate  control  action  (the  infected  trees  were 
harvested)  taken  by  DNRC,  the  U.S.  Forest  Service  and 
Burlington  Northern,  Inc.  These  outbreaks  involved  the 
mountain  pine  beetle,  (Dendroctonusponderosaej,  the 
spruce  bark  beetle  (Dendroctonus  engelmannii),  and 
the  most  serious  of  the  three,  the  Douglas  fir  bark  beetle 
(Dendroctonus  pseudotsugae). 

The  present  insect  and  disease  situation  is  described 
as  endemic  (population  levels  are  normal).  However, 
damage  levels  can  change  significantly  from  year  to  year, 
especially  in  the  case  of  insects.  Annual  aerial  detection 
surveys,  in  conjunction  with  field  surveillance,  should 
give  sufficient  warning  for  future  outbreaks  to  be 
managed  with  minimal  losses  to  all  resource  values. 

Light-to-moderate  defoliation  by  western  spruce 
budworm  (Choristoneura  fumiferona)  occurred  on 
approximately  23,000  acres  of  Douglas  fir,  true  firs,  and 
spruce  on  the  Swan  Forest  in  1975.  Budworm  feeding  at 


these  levels  has  an  impact  on  the  growth  of  defoliated 
trees,  with  some  minimal  top-kill  and  branch  dieback. 
Historically,  in  Montana,  the  most  severe  budworm 
damage  has  been  in  the  drier  Douglas  fir  stands  on  or 
near  the  Continental  Divide.  However,  if  budworm 
populations  increase  on  the  Swan  Forest  to  levels 
capable  of  causing  heavy  defoliation,  which  would  result 
in  significant  mortality,  top-kill,  branch  dieback,  and 
growth  reduction,  effective  control  programs  would  be 
initiated  to  prevent  these  losses. 

About  1,900  acres  of  western  larch  on  the  Swan 
Forest  suffered  light-to-moderate  defoliation  by  larch 
casebearer  (Coleophora  laricella  Hbn.).  Some  growth 
loss  is  undoubtedly  associated  with  such  infestation 
levels,  and  research  studies  are  currently  underway  by 
the  U.S.  Forest  Service  to  determine  these  impacts. 
Almost  all  the  western  larch  type  on  the  Swan  Forest  is 
infested  to  some  degree  with  larch  casebearer,  but  only 
these  stands  at  the  lowest  elevations  along  the  northern 
boundary  of  the  forest  have  been  significantly  affected. 
Because  of  the  higher  altitudes  of  most  larch  stands  on 
the  Swan  Forest,  larch  casebearer  will  probably  not 
become  a  serious  problem. 

There  is  presently  little  activity  by  tree-killing  bark 
beetles  on  the  Swan  Forest.  Shorter  growing  rotation 
would  probably  eliminate  most  of  the  impact  of  Douglas 
fir  beetle,  which  is  a  problem  predominantly  in  mature 
and  overmature  Douglas  fir  stands.  Ponderosa  pine 
losses  to  mountain  pine  beetle  will  be  kept  minimal  by 
thinning  procedures.  The  spruce  bark  beetle  has  been 
fairly  inactive  in  recent  years  on  the  forest. 

Douglas  fir  tussock  moth  (Orgyia  pseudotsugata) 
populations  have  reached  outbreak  proportions  in  small 
spot  infestations  in  a  number  of  past  occasions  in  north- 
western Montana.  The  most  recent  of  these  consisted  of 
approximately  10,000  acres  of  defoliation  with  some 
mortality  in  the  Rocky  Point  area  north  of  Poison,  as  well 
as  near  Ravalli  and  St.  Ignatius.  A 1975  survey  indicated  a 
potential  for  infestation  of  Douglas  fir  tussock  moth  on 
the  Swan  Forest  at  some  future  time. 

White  pine  blister  rust  (Cronartium  ribicola) 
currently  infects  scattered  trees  throughout  the  western 
white  pine  type  on  the  Swan  Forest.  These  scattered 
losses  can  be  expected  to  continue  although  increasing 
rust  resistance  has  been  noted  in  seedlings  from  infected 
stands.  Consideration  is  being  given  to  converting  the 
small  remaining  areas  of  western  white  pine  to  other 
species  or  to  future  restocking  of  these  areas  with 
genetically  resistant  seedlings  that  are  currently  being 
developed  and  tested. 

The  larch  type  on  the  Swan  Forest  is  infected  to  some 
degree  by  larch  dwarf  mistletoe  (Arceuthobium  lands). 
Some  areas  of  Douglas  fir  are  also  infected  with  Douglas 
fir  mistletoe  (Arceuthobium  douglisii).  Dwarf  mistletoe 
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causes  a  significant  reduaion  in  diameter  and  height 
growth,  and  some  mortality.  Preventing  the  spread  of 
dwarf  mistletoe  infection  is  possible  through  silvicultural 
procedures  involving  the  removal  of  infected  trees  and 
by  prescribed  burning.  As  stands  on  the  Swan  Forest 
come  under  more  intensive  management,  damage  by 
dwarf  mistletoe  will  probably  be  reduced  to  acceptable 
levels. 


ENVIRONMENTAL  IMPACTS 

Control  measures  for  insect  or  disease  conditions 
occurring  within  any  of  the  three  management  zones 
will  be  prescribed  on  the  basis  of  thorough  individual 
evaluations.  Such  evaluations  will  work  systematically  to 
favor  beneficial  environmental  impacts  (primarily  the 


prevention  of  healthy  timber  from  becoming  infested), 
while  reducing  adverse  impacts  from  the  control  actions 
themselves. 

Because  preference  will  be  given  to  silvicultural  and 
biological  control  measures  in  dealing  with  insect  and 
disease  problems,  environmental  impacts  associated 
with  chemical  control  measures  should  be  limited  under 
the  proposed  management  plan. 

Silvicultural  treatments  to  control  insects  and 
disease  generally  will  have  some  impacts.  These  treat- 
ments may  range  from  selective  removal  of  affected 
trees,  to  clearcuts,to  prescribed  burning.  For  this  reason, 
and  due  to  the  unpredictable  nature  of  insect  and 
disease  outbreaks,  impacts  of  treatment  methods  must 
be  individually  assessed  and  mitigated. 


LIVESTOCK  USE  MANAGEMENT 


i 


PLANNED  MANAGEMENT  DIRECTION 

Management  actions  will: 

—Identify  and  inventory  areas  of  grazing  potential. 

— Consider  applications  for  grazing  permits,  as  they 
are  received. 

— Consider  cooperative  grazing  arrangements  with 
adjacent  landowners,  where  grazing  potential 
exists  and  where  management  can  be  enhanced 
by  such  arrangements,  giving  due  consideration 
to  other  resource  values. 

MANAGEMENT  ZONES 

Inventory  of  lands  having  grazing  potential  will 
proceed  in  conjunction  with  ongoing  forest  inventories. 
This  is  a  practical  necessity  due  to  a  lack  of  funding 
allocations  for  forest  uses  not  concerned  with  timber 
production  or  watershed  management.  Since  most 
timber  management  efforts  will  be  concentrated  in  the 
Commercial  Forest  Zone,  evaluation  of  grazing  potential 
will  therefore  also  be  centered  on  this  zone.  Crazing 
potential  in  the  other  management  zones  will  be 
assessed  if  and  when  timber  inventories  or  harvest 
activities  proceed,  or  by  a  separate  evaluation  to  rule  on 
an  application  for  a  grazing  permit. 

EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

An  insignificant  amount  of  natural  grazing  land 
occurs  within  the  Swan  Forest.  Most  grazing  oppor- 
tunities are  transitory,  resulting  from  such  disturbances 
as  timber  harvest  or  fire.  Usable  forage  normally 
increases  dramatically  during  the  first  few  years  follow- 
ing disturbance,  and  then  begins  a  gradual  decline  as  the 
forest  canopy  closes  in  and  dominates  the  site. 
Production  of  forbs  and  grasses  decreases,  while  live- 
stock movement  is  restricted  by  trees,  blowdown  and 
brush. 


The  life  expectancy  of  range  created  in  this  manner 
is  usually  no  more  than  20  years.  Considering  the  usual 
small  increase  during  the  first  one  or  two  years  as  well  as 
the  decline  towards  the  end,  the  period  of  effectively 
good  grazing  may  be  only  10-12  years.  Thus,  forest 
grazing  opportunities,  which  tend  to  vary  directly  with 
disturbance  activity,  periodically  change  location. 

Although  a  quantitative  study  of  grazing  potential 
on  the  Swan  Forest  is  not  presently  available,  preliminary 
surveys  indicate  the  existence  of  a  moderate  amount  of 
usable  forage,  almost  wholly  confined  to  areas  of  recent 
timber  harvest,  with  a  small  amount  in  stream  bottoms 
and  a  few  scattered  natural  meadows. 


Historically,  grazing  potential  on  the  Swan  Forest 
has  not  been  utilized  because  of: 

1.  Accessibility  and  Location  —  Much  of  the 
forage  potential  has  been  either  too  scattered 
or  too  inaccessible  to  be  effectively  utilized. 

2.  Demand  —  There  are  presently  no  major  live- 
stock operators  in  the  vicinity  of  the  Swan 
Forest.  However,  based  on  the  recent 
population  trend  from  large  urban  areas  to  rural 
areas,  it  is  reasonable  to  assume  that  this 
situation  may  change  in  the  not-too-distant 
future.  Interest  in  grazing  may  develop. 

3.  Investment  —  The  cost  of  improvements  (such 
as  fencing)  sometimes  necessary  for  herd 
management  may  be  prohibitive,  considering 
the  transitory  nature  of  the  range  and  the 
limited  carrying  capacity  in  each  area. 

4.  Terrain  —  Some  of  the  forage  potential  is 
located  on  topography  not  suited  for  livestock 
or  where  natural  barriers  limit  access  to  water. 
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Small-scale  hay  cutting  on  a  few  of  the  more 
accessible  meadows  constitutes  the  only  use  on  the 
forest  for  livestock  interests  at  this  time.  However,  if 
interest  in  grazing  develops  at  some  future  time  each 
application  will  be  evaluated  and  considered  under  such 
criteria  as  revenue,administrative  costs,  effects  on  other 
resource  values,  and  feasibility. 

The  best  opportunity  for  use  of  the  forage  resource 
appears  to  be  in  those  areas  where  a  cooperative  grazing 
arrangement  can  be  effectively  negotiated  between 
adjacent  landowners.  Such  an  agreement  may  allow  for  a 
good  return  on  investment  costs,  if  the  areas  selected 
contain  a  relatively  constant  and  stable  grazing  potential. 
In  addition,  such  agreements  could  serve  to  reduce  or 
eliminate  trespass  problems  and  would  tend  to  simplify 
administration. 

Although  it  would  be  useful  to  obtain  an  accurate 
inventory  of  the  present  grazing  potential,  the  dynamic 


nature  of  the  forest  could  very  well  render  it  obsolete  in 
5-10  years.  A  reasonable  alternative  would  be  to  assess 
and  evaluate  each  request  for  use  on  an  independent 
basis. 

ENVIRONMENTAL  IMPACTS 

Very  few  adverse  environmental  impacts  are 
expected  to  result  from  the  rather  limited  grazing  oppor- 
tunities which  presently  exist  on  the  forest.  Conflicts 
with  wildlife  over  use  of  available  browse,  trampling 
damage  in  reforested  areas  and  increasing  weed-control 
problems  on  the  forest  are  possible  adverse  environ- 
mental impacts  of  the  proposed  plan.  However,  these 
problems  are  generally  considered  to  be  insignificant, as 
they  are  correctable  by  good  range  management 
techniques.  Possible  beneficial  impacts  of  grazing  would 
include  income  to  the  school  trust  as  well  as  possible 
thinning  of  seedlings  in  overstocked  natural 
regeneration  areas. 


NATURAL  AREAS  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  activities  will: 

—Examine  all  state  land  ownership  within  the  Swan 
Forest  possessing  significant  scenic,  educational, 
scientific,  biological  and/or  geologic  values,  for 
possible  inclusion  under  the  Montana  Natural 
Areas  Act. 

— Prior  to  any  individual  management  action  on 
state  lands  which  will  preclude  or  significantly 
modify  the  possibility  of  designation  of  a  Natural 
ARea,  make  a  recommendation  as  to  whether  the 
area  possesses  qualifying  natural  values. 

— Until  more  specific  guidelines  for  the 
identification  of  Natural  Areas  are  presented, 
guide  natural  area  activities  by  sites  formally 
nominated  by  the  public  as  natural  areas,  and  by 
the  general  natural  area  guidance  established  by 
the  Montana  Natural  Areas  Committee. 

MANAGEMENT  ZONES 

Within  the  Commercial  Forest  Zone,  potential 
natural  areas  will  be  withheld  from  development  until 
their  qualities  can  be  thoroughly  assessed  and  a  decision 
made  regarding  formal  designation.  Consequently  no 
degradation  of  the  natural  qualities  within  these  areas 
should  occur,  and  future  management  options  will 
remain  open.  Management  of  the  other  zones  consists 
essentially  of  protection  of  existing  resource  values. 
Therefore,  assessment  of  natural  area  potential  in  these 
zones  is  not  critical  at  this  time,  and  will  generally  not 
proceed  without  specific,  formal  natural  area 
nominations. 

EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

Under  the  Natural  Areas  Act  of  1974,  undisturbed 
areas  of  significant  scientific,  educational,  or  cultural 
value  may  be  set  aside  and  protected  from  human 


development.  The  Natural  Areas  Act  is  administered  by 
the  Montana  Department  of  State  Lands,  with  advisory 
powers  given  to  DNRC  and  a  special  natural  areas 
advisory  council.  The  Montana  Natural  Area  Committee 
is  a  technical  advisory  committee  set  up  to  advise  on  the 
suitability  of  areas  for  their  inclusion  in  a  Natural  Area 
System  for  Montana.  Natural  Areas  are  formally 
examined  by  the  DSL  after  nomination  by  any  person  or 
agency  in  Montana,  and  the  State  Land  Board  has  the 
responsibility  of  final  approval.  To  date  no  natural  areas 
have  been  created  on  state  or  private  lands  under  this 
act. 

At  the  present  time,  only  one  area  on  the  Swan 
Forest  has  been  formally  nominated  by  the  public  for 
natural  area  designation.  This  area,  which  also  includes 
the  area  encompassed  by  the  East  Point  Pleasant  Timber 
Sale,  was  reviewed  by  the  Department  prior  to  the  May 
27,  1975,  sale  for  possible  natural  area  designation.  The 
rationale  for  this  decision  relied  on  the  fact  that  a  large 
area  of  this  forest  habitat-type  is  included  in  the  Coram 
Natural  Area  (federal), and  the  low  priority  (third  priority 
in  a  three-priority  classification  system)  set  on  this  forest 
habitat-type  by  the  Montana  Natural  Area  Committee. 

There  are  two  areas  possessing  possible  Natural 
Area  qualities  located  in  the  State  Forest.  The  first  is  an 
area  of  tree-form  Pacific  yew  (Taxus  brevifolia).  in  the 
northern  Rocky  Mountains,  Pacific  yew  is  usually  found 
in  shrub  form.  This  area  is  found  in  Section  22  of  Town- 
ship 24  North,  Range  17  West. 

The  second  is  a  unique  subalpine-alpine  transition 
zone  located  near  the  upper  end  of  the  Napa  Burn  in 
Sections  35  and  36,  Township  24  North,  Range  17  West. 

At  the  present  time,  a  systematic  formal  inventory 
for  possible  natural  areas  has  not  been  conducted  on  the 
forest;  however,  in  the  course  of  the  inventories  carried 
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out  in  connection  with  the  plan,  several  natural  area 
possibilities  became  apparent.  Although  these  areas 
have  not  been  formally  nominated  for  possible 
designation,  no  actions  contemplated  under  this  plan 
will  change  their  present  status.  At  any  time  proposed 
action  would  significantly  alter  their  natural  qualities,  the 
areas  affected  will  be  formally  evaluated  by  DNRC  and 
possibly  proposed  as  natural  areas. 

An  Attorney  General's  Opinion  of  July  7, 1976,  will 
have  a  serious  detrimental  effecton  the  establishment  of 
qualified  natural  areas.  This  opinion  held  that  the  state 
must  compensate  the  school  trust  in  money  for  the  full 
appraised  market  value  of  any  school  trust  lands 
designated  as,  or  exchanged  for,  natural  areas.  At  the 
present  time,  no  funding  exists  to  compensate  the  trust  if 
the  designation  of  natural  areas  is  to  occur.  Unless 
sources  of  funding  through  the  Legislature,  through 
public  subscription,  or  some  other  means  are  made 
available,  the  formal  establishment  of  natural  areas  on 


the  Swan  Forest  appears  to  be  considerably  slowed.  Until 
such  time  as  this  question  is  resolved,  DNRC  plans  to 
identify  and  protect  possible  natural  areas,  while  investi- 
gating possible  methods  to  reimburse  the  school  trust. 

ENVIRONMENTAL  IMPACTS 

Because  the  establishment  of  natural  areas  results  in 
very  little  change  in  natural  conditions,and  is  considered 
an  action  having  a  beneficial  impact  on  man's  environ- 
ment, no  significant  adverse  environmental  impacts  are 
anticipated.  Prior  to  the  designation  of  a  natural  area  all 
possible  environmental  impacts  (biological,  social, 
economic,  etc.)  are  considered.  In  addition,  the 
proposed  area  is  publicly  reviewed  on  the  basis  of  the 
actual  need  for  the  area  and  its  possible  impact  on 
adjacent  areas.  If  a  natural  area  is  created,  it  is  managed 
under  a  plan  specifically  designed  to  maximize 
beneficial  environmental  impacts  while  minimizing 
adverse  ones. 


RECREATION  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  action  will: 

— Continue  to  provide  various  forms  of  dispersed 
recreational  activities.  New  and  expanded  trails 
and  trail  heads  may  be  added  to  the  trail  system 
when  needs  and  opportunities  become  apparent. 

— Continued  to  provide  and  expand  picnic  areas 
and  campgrounds,  based  on  needs  and  oppor- 
tunities. 

— Maintain  and  manage  that  portion  of  the  Swan 
Highway  Corridor  on  state  property  within  the 
forest,  with  primary  emphasis  on  its  visual 
resource.  Excellent  background  viewing  oppor- 
tunities exist  along  the  Swan  Highway  Corridor, 
and  viewing  facilities  will  be  provided  where 
possible  and  appropriate. 

— Carefully  plan  all  management  actions  which  may 
affect  aesthetic  values  to  incorporate  sound 
landscape  management  techniques. 

— Inform  the  publicofthe  dangers  of  boating  on  the 
Swan  River. 

— Where  possible,  undertake  timber  harvest  and 
fire  control  activities  and  related  road  and  trail 
development  to  complement  or  to  protect 
recreation  values. 

MANAGEMENT  ZONES 

Because  the  majority  of  the  recreational  use  on  the 
forest  occurs  in  the  Commercial  Forest  Management 
Zone,  including  a  large  portion  of  the  majortravel  routes 
and  all  three  of  the  picnic  areas,  this  zone  will  receive 
recreational  management  priority. 

The  Commercial  Forest  Management  Deferred 
Zone  is  also  accessed  by  the  road  and  trail  system,  and  it 
receives     dispersed     recreational     use.     The     non- 


commercial Management  Zone  receives  some  hiking 
activity  and  other  dispersed  uses.  Planned  management 
of  these  two  zones  contemplates  no  action  which  would 
jeopardize  existing  recreational  use. 

The  Swan  Highway  Corridor 

The  Swan  Highway  Corridor,  as  described  in  detail 
in  the  "Timber  Management"  section  of  this  Final  EIS 
(page  20),  is  a  strip  of  land  bordering  the  Swan  Highway 
(Montana  209)  on  State  Forest  land. 

In  its  7-mile  length,  the  corridor  contains  a  total  of 
263  acres,  of  which  175  are  forested.  Planned  manage- 
ment direction  would  emphasize  the  corridor's  fore- 
ground and  background  visual  resource  values. 

Management  of  the  forested  area  of  the  corridor 
would  favor  a  mature,  old-stand  appearance,  especially 
in  the  northern  half.  In  the  southern  half,  where 
management  activities  have  frequently  bordered  the 
highway,  off-highway  parking  areas  would  be  provided 
that  afford  the  optimum  background  viewing  oppor- 
tunities with  interpretive  signs  which  would  explain  the 
management  activities  visible  in  the  area. 

EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

Popular  recreational  activities  in  the  forest  include 
hunting,  fishing,  skiing,  snowmobiling,  and  picnicking. 
In  recent  years,  there  has  been  a  tremendous  increase  in 
big  game  hunting  in  the  forest.  This  increased  hunting 
pressure  can  be  attributed,  at  least  in  part,  to  improved 
road  access  accompanying  the  intensified  management 
of  the  forest. 

Fishing  activity  has  increased  steadily  overthe  years, 
and  is  expected  to  continue  along  the  same  trend.  The 
Swan  River,  Van  Lake,  and  Metcalf  Lake  have  been  the 
favorite  fishing  spots.  Smaller  creeks  such  as  Goat,  Soup, 
Whitetail,  and  Woodward  have  received  considerably 
less  activity,  as  have  most  of  the  unnamed  pothole  lakes 
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—  probably  due  to  the  dense  brush  and  other  under- 
story  brush  along  their  banks. 

Snowmobiling  grew  rapidly  in  popularity  in  the 
Swan  Valley  between  1%7  and  1973.  The  last  several 
years,  however,  have  witnessed  a  gradual  stabilization. 
Snowmobiling  has  been  voluntarily  confined  largely  to 
meadows  and  unplowed  secondary  roads,  and  has 
resulted  in  no  known  significant  resource  management 
problems. 

Picnicking  has  always  been  a  popular  activity  on  the 
forest,  with  facilities  provided  at  three  locations.  These 
are:  Cedar  Creek,  7  units;  Point  Pleasant,  4  units;  and 
Soup  Creek,  7  units  (refer  to  any  of  the  foldout  maps  for 
location  of  picnic  areas).  The  latter  two  areas  were 
originally  built  by  the  Civilian  Conservation  Corps  in  the 
middle  1930's.  All  three  are  designed  primarily  to  accom- 
modate picnickers,  although  they  are  used  heavily  by 
hunters  each  fall  for  camping  purposes.  Facilities 
available  at  these  areas  include  tables,  fireplaces,  out- 
houses, and  litter  barrels.  The  areas  are  regularly 
maintained  by  Youth  Forest  Camp  crews  under  Division 
of  Forestry  supervision.  All  of  the  picnic  area  equipment 
is  provided  by  the  Youth  Forest  Camp's  carpentry 
program. 

Recreation  activities  currently  ranked  as  receiving 
moderate  use  include  berry-picking,  boating,  cross- 
country skiing,  and  trail  biking. 

Boating  has  become  popular  in  several  of  the  larger 
lakes  of  the  forest.  Boating  on  the  Swan  River,  however, 
is  dangerous  due  to  numerous  debris  barriers.  Cross- 
country skiing  has  taken  on  a  new  interest  in  recent 
years.  The  topography  and  snowfall  of  the  valley  is  very 
conducive  to  the  sport.  Trail  biking  is  another  activity 
that  has  taken  on  new  interest  in  recent  years.  The 
motorbikers  have  voluntarily  restricted  most  of  their 
activity  to  the  primary  and  secondary  road  system  of  the 
forest. 

Activities  ranked  as  receiving  low  recreational  use 


include  bicycling,  trapping,  swimming  and  hiking. 

Auto  touring  has  long  been  recognized  as  one  of  the 
heaviest  recreational  uses  of  the  Swan  Forest  and  the 
entire  Swan  Valley,  and  is  often  done  in  conjunction  with 
other  recreational  pursuits.  The  valley  displays  a 
spectacular  array  of  beautiful  sights  during  any  season  of 
the  year.  The  heaviest  travelled  routeof  the  valley  is  the 
Swan  Highway  (State  Highway  209),  which  has  been 
acclaimed  by  many  as  one  of  the  most  seen  ic  drives  in  the 
state. 

Other  activities  currently  low  in  popularity  include 
mushroom  hunting,  photography  and  nature  studies. 
Certain  areas  of  the  forest  produce  numerous 
mushrooms  and  attract  a  number  of  mushroom  pickers. 
The  Swan  Forest  is  a  natural  studio  for  the  amateur  or 
professional  photographer  —  and  the  diversity  of  plant 
and  animal  life  in  the  forest  provide  extremely  good 
potential  for  nature  studies. 

ENVIRONMENTAL  IMPACTS 

Both  beneficial  and  adverse  environmental  impacts 
are  expected  to  result  from  the  many  varied  forms  of 
recreation  pursued  on  the  forest.  Vandalism,  an 
increased  incidence  of  man-caused  fires,  and  some 
damage  to  forest  improvements  (roads,  camping 
facilities,  etc.)  and  vegetation  is  expected  under  the 
proposed  plan.  Due  to  the  nature  of  these  actions, 
quantification  of  the  possible  adverse  impacts  is  not 
possible. 

The  major  beneficial  environmental  impact  of  the 
plan  is  the  provision  for  the  recreationist  to  experience 
and  appreciate  a  wide  variety  of  forest  values.  Hopefully, 
this  experience  will  create  respect  for  the  forest  and 
understanding  of  man's  relationship  to  it,  ultimately 
resulting  in  favorable  environmental  impacts  on  it. 

As  roadbuilding  occurs  in  the  commercial  forest 
zone,  vehicle  access  and  recreation  use  will  increase. 
Hunting  pressure  will  increase,  and  conflicts  betweeen 
various  users  are  likely  to  occur. 


SPECIAL  USE  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  actions  will: 

— Authorize  special  uses  and  the  continuation  of 
permits  which  are  compatible  with  other  existing 
uses  of  adjacent  state,  federal,  or  private  land. 

— Evaluate  each  application  for  a  special  use 
authorization  on  a  case-by-case  basis  and  to  grant 
such  authorization  when  in  the  best  long-term 
interest  of  the  school  trust,  the  state  and  the 
people  of  Montana. 

MANAGEMENT  ZONES 

The  planned  management  direction  stated  for 
special  uses  will  apply  equally  to  all  three  management 
zones. 


EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

Permits,  licenses  and  easements  are  granted  by  the 
Division  of  Forestry,  upon  State  Land  Board  approval,  to 
regulate  special  uses  on  state  forest  lands.  Permits  are 
normally  used  to  regulate  land-use  activities  such  as 
removal  of  peat,  sand  and  gravel.  Licenses  are  normally 
issued  for  5-to-10  year  periods  for  cabin  sites, grazing, or 
special  developments  providing  a  public  service  such  as 
stores,  ski  areas,  or  other  commercial  developments. 
Permanent  or  temporary  easements  are  normally  issued 
for  roads,  communication  or  electric  transmission  lines, 
and  pipelines. 

Special  uses  presently  occurring  on  the  Swan  Forest 
are  peat  permits,  sand  and  gravel  permits,  and  road, 
telephone,  and  powerline  easements.  For  the  most  part. 
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these  special  use  authorizations  are  short-term  and 
temporary  in  nature.  No  cabin  site  leases  exist  on  the 
forest. 

During  the  past  few  years,  with  the  increasing 
development  and  use  of  intermingled  and  adjacent 
forest  lands,  the  number  of  requests  for  special  use 
authorizations  has  increased.  Under  a  policy  established 
in  1958,  the  State  Land  Board  has  not  permitted  the 
issuance  of  permanent  easements  on  roads  or  easement 
exchanges  with  owners  of  intermingled  land.  However, 
at  the  present  time  DNRC  is  studying,  at  the  request  of 
the    State    Land    Board,    the    question    of    granting 


permanent  road  easements  on  the  forest.  DNRC  has 
been  specifically  directed  to  evaluate  policy  alternatives, 
assess  the  environmental  impacts  of  these  alternatives, 
and  report  to  the  Board  by  October  1,  1977. 

ENVIRONMENTAL  IMPACTS 

Environmental  impacts  of  special  use  authorizations 
must  be  evaluated  on  a  case-by-case  basis.  Prior  to  the 
approval  of  these  individual  actions  the  biological, 
social,  and  economic  impacts  are  considered;  this 
assessment  then  serves  as  the  basis  for  authorizing  the 
use. 


TRANSPORTATION  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  actions  will: 

— Continue  the  high  level  of  cooperative  road 
construction,  maintenance  and  use  necessary  for 
maintaining  an  efficient  transportation  system. 

— Carefully  plan  all  construction  of  new  forest 
access  roads  to  meet  the  multiple-use  access 
needs  while  minimizing  any  adverse  environ- 
mental impacts. 

— Continue  maintenance  of  state-owned  road- 
ways, based  on  the  annual  maintenance  survey, 
available  state  maintenance  funds,  and 
cooperator  use  (use  of  state  roadway  by 
cooperating  landowners). 

— Continue  to  provide  proportionate  share  of 
maintenance  to  cooperator-owned  roadway  for 
management  purposes. 

— Provide  for  temporary  or  permanent  road 
closures.  These  may  be  employed  on  any  state- 
owned  forest  access  road,  based  on  sound 
environmental  and/or  economic  justification.  On 
cooperatively  used  roads,  concurrence  of  the 
other  landowners  would  first  be  obtained. 

— Continue  to  maintain,  mark,  and  expand  (if  the 
need  becomes  apparent  and  opportunities  are 
present)  the  existing  state-owned  recreational 
and  fire  trail  system. 

— Continue  to  maintain  the  two  emergency 
heliports  currently  in  the  Swan  Forest. 


MANAGEMENT  ZONES 

Until  the  commercial-differed  and  non-commercial 
zones  require  further  road  or  trail  systems  either  for 
management  or  access  to  commercial  timberlands, 
transportation  system  additions  and  improvements  will 
be  concentrated  in  the  Commercial  Zone. 


EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

The  transportation  system  of  the  Swan  Forest  is  an 
excellent  example  of  the  level  of  cooperation  necessary 
to  provide  critical  access  to  theproductive, multi-owned 
forests.  The  existing  transportation  system  consists  of  271 
miles  of  road,  approximately  30  bridges,  two  major  trail 
heads,  and  two  heliports.  Although  they  are  used  for  a 
variety  of  different  activities,  all  of  the  state-owned 
access  roads  (excluding  the  Swan  Highway)  were 
constructed  and  maintained  primarily  through  timber 
sale  operations.  They  are  (refer  to  the  Transportation 
map,  following  page)  classified  into  the  following  four 
categories: 

Forest  Highway  —  These  roads,  either  oil  or  gravel, 
are  designed,  built,  and  maintained  by  either  the 
State  Highway  Commission,  county,  or  other 
agency. 

Primary  Road  —  The  purpose  of  the  primary  roads  is 
to  give  permanent  access  to  extensive  compart- 
ments of  timberlands,  as  well  as  access  for 
recreation,  fire  protection  and  other  resource 
management  activities.  These  roads  are  designed  to 
materially  reduce  maintenance  costs. 

Surfacing  may  be  applied  to  some  of  these  roads  at 
some  future  date.  Therefore,  provision  is  made  in 
the  roadbed  width  to  allow  for  a  14-foot  surfaced 
tread.  Even  if  this  surfacing  is  never  accomplished, 
the  designed  subgrade  width  of  16  feet  after  settle- 
ment will  provide  safer  travel. 

Secondary  Road  —  The  pu rpose  of  a  secondary  road 
is  to  provide  access  to  portions  of  a  management 
unit  or  drainage  for  the  purposes  of  harvesting 
timber,  as  well  as  protection,  recreation,  and  other 
resource  management  activities.  Grades  generally 
do  not  exceed  6  percent. 

Temporary  Spur  Road  —  The  purpose  of  the 
temporary  spur  road  is  to  provide  temporary  access 
to  timber  harvest  areas  or  for  other  management 
activities. 
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Forty-two  percent  of  the  existing  road  system  is 
classed  as  temporary  spur  road;  secondary  and  primary 
roads  comprise  35  and  19  percent  respectively.  The  Swan 
Highway  (State  Highway  209)  comprises  4  percent  of  the 
road  system. 

The  Division  of  Forestry  has  found  it  advantageous 
elsewhere  in  the  state,  in  many  cases,  to  enter  into 
cooperative  cost-share  agreements  for  road 
construction  and  maintenance  repairs,  as  well  as 
reciprocal  easement  agreements  for  jointly  used  roads. 
The  primary  purpose  of  the  cooperative  agreements  is  to 
ensure  reciprocal  access  to  lands  for  management 
purposes.  Some  cost-sharing  of  maintenance  work  is  also 
provided  in  the  agreements.  Although  in  the  planning 
stages,  no  such  agreement  exists  on  the  Swan  Forest  as 
yet. 

The  primary  source  of  maintenance  to  state-owned 
roads,  including  bridge  maintenance  and  replacement, 
has  been  through  timber  sale  contracts.  In  areas  with  no 
active  timber  sales,  road  and  bridge  maintenance  has 
been  a  problem,  although  a  few  critical  bridges  have 
been  maintained  through  fire-control  funds. 

Bridges  represent  a  major  investment  in  the 
transportation  system  of  the  Swan  Forest.  Some  of  these 
bridges  do  not  meet  current  weight  standards,  and  some 
are  presently  impassible  oreven  completely  washed  out. 
Only  a  limited  survey  of  bridge  location  and  condition  is 
available  at  this  time,  and  information  concerning 
structural  condition  and  capacity  is  not  available.  The 
limited  survey,  completed  in  early  1976,  included  all 
ownerships  and  is  presented  in  Appendix  E.  It  revealed 
that  70  percent  of  the  bridges  were  in  from  fair  to  very 
poor  condition;  27  percent  were  in  good-to-excellent 
condition  and  3  percent  was  unknown. 

The  general  spring  road  maintenance  program  has 
been  critically  limited  by  funding  in  recent  years, 
although  the  Youth  Forest  Camp  has  been  an  assistance 
in  the  maintenance  and  construction  of  both  roads  and 
bridges. 

Road  closures,  either  of  a  temporary  or  permanent 
nature,  have  been  and  may  continue  to  be  necessary 
under  certain  situations.  The  most  common  form  of 
temporary  road  closure  is  the  fire  prevention  closure 
used   during  extreme   fire   hazard   conditions.   Road 


closures  may  also  be  applied  during  the  spring  thaw,  to 
prevent  severe  surface  damage  and  erosion  problems. 

Permanent  closures  may  be  used  in  cases  where 
roads  have  become  unnecessary  and  are  uneconomical 
to  maintain.  This  type  of  closure  almost  always  applies  to 
the  temporary  spur  roads.  In  all  situations  involving 
other  landowners,  closures  would  have  to  be 
cooperative  —  except  for  the  temporary  fire  prevention 
closure,  which  is  established  by  order  of  the  Governor. 

Road  closures  for  wildlife  management  purposes 
may  be  especially  advantageous  in  situations  where  road 
access  is  resulting  in  significant  impact  to  species 
population  or  habitat.  This  type  of  closure  would  most 
often  require  a  cooperative  effort  between  landowners 
and  the  Montana  Department  of  Fish  and  Game. 

Trails  in  the  Swan  Forest  are  maintained  for 
recreation  and  protection  purposes.  Although  many  of 
the  old  trails  have  been  bisected  by  road  systems,  they 
are  generally  still  in  usable  condition.  Two  major  trail 
heads  (Soup  Creek  and  Napa  Creek),  which  serve  U.S. 
Forest  Service  trails  into  the  Bob  Marshall  Wilderness 
Area,  are  in  turn  partially  served  by  state  forest  roads. 

Two  heliports  are  maintained  for  emergency  use  in 
the  forest.  One  is  located  at  Napa  Point  and  the  other  is 
near  the  headquarters  station  on  Goat  Creek.  These 
heliports  will  be  kept  in  a  safe  operational  condition. 

ENVIRONMENTAL  IMPACTS 

The  forest  road  system  will  be  used  and  maintained 
for  a  variety  of  purposes.  In  addition,  extension  of  the 
existing  forest  road  system  will  occur.  These  road 
development  activities  and  uses  are  expected  to  result  in 
minor  changes  in  air  quality,  due  to  dust  and  smoke,  etc., 
and  minor  changes  in  water  quality,  principally  due  to 
sedimentation.  Only  negligible  effects  on  forest 
esthetics  and  native  fisheries  are  expected  to  result  from 
road-related  activities. 

Additional  road  and  trail  systems  will  significantly 
impact  wildlife,  especially  big-game  species  during 
hunting  season.  Extension  of  roads  across  existing  trail 
systems  and  timber  harvest  activities  in  trailed  areas  may 
disrupt  recreational  trail  use  or  obliterate  sections  of 
trail,  however,  non-trail  recreational  access  would  be 
improved. 


WATERSHED  MANAGEMENT 

PLANNED  MANAGEMENT  DIRECTION 

Management  actions  will: 


— Be  planned,  coordinated  and  executed  in  such  a 
manner  as  to  improve  or  to  cause  minimal  adverse 
impact  to  existing  stream  conditions. 


— Continue  to  limit  the  man-made  increases  in 
average  annual  runoff  volumes  to  the  normal 
peak  capacity  of  the  channels. 


— Attempt  to  stagger  the  timing  of  snowmelt  runoff 
from  watersheds  by  controlling  the  accumula- 
tion and  melt  rates  of  snow  through  cutting 
method  variety. 

— Actively  participate  with  other  landowners  in 
cooperative  watershed  management  practices,  to 
maintain  or  improve  stream  conditions. 

— Provide  a  sound  streambank  management 
program,  aimed  at  maintaining  the  high  water 
quality  of  the  Swan  River  and  its  tributaries. 
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MANAGEMENT  ZONES 

Generally,  the  planned  dirertion  for  watershed 
managennent  will  be  applied  to  all  three  management 
zones.  However,  because  the  commercial  forest  zone 
will  be  intensively  managed  for  timber  production,  more 
active  watershed  management  measures  must  be 
considered  in  that  zone.  Stream  buffer  strips,  planned 
location  and  design  of  bridge  and  culvert  crossings,  and 
Fish  and  Game  Department  involvement  are  but  a  few  of 
the  concerns  that  will  be  addressed  in  individual 
management  applications. 

Stream  buffers  strips  for  the  Commercial  Forest 
Management  Zone  would  contain  475 acres  for  the  Swan 
River  plus  1550  acres  for  the  approximately  88  miles  of 
perennial  and  intermittent  stream  channel  within  the 
state  forest. 

The  buffer  strip  for  the  Swan  River  would  be  150  feet 
wide  on  both  sides  of  the  river,  assuming  an  average 
river  channel  width  of  75  yards.  Approximately  275  acres 
of  the  strip  are  forested,  consisting  predominantly  of 
spruce  and  also  including  larch,  cottonwood  and 
Douglas  fir.  The  silvicultural  prescription  for  this  area 
would  favor  uneven-age  management  with  individual 
tree  selection  as  the  primary  practice  to  maintain  stand 
vigor.  Priorities  for  harvest  would  include  those  trees 
designated  as  high  risk  and  those  infested  with  insects  or 
disease.  Management  specifications  concerning  the  use 
of  wheeled  or  crawler  tractor  equipment  for  this  strip 
would  be  site  specific. 

The  buffer  strip  for  the  perennial  and  intermittent 
stream  channel  would  be  66  feet  (one  chain)  from  each 
stream  bank,  assuming  an  average  stream  channel  width 
of  25  feet.  The  silvicultural  priority  described  above  for 
the  Swan  River  buffer  strip  would  apply.  The  use  of 
wheeled  or  crawler  tractor  equipment  would  be 
avoided  in  these  strips,  except  for  scheduled  bridge  or 
culvert  construction  or  emergency  situations. 

In  the  other  management  zones,  intensive 
management  for  timber  production  is  not  proposed  at 
this  time;  therefore,  watershed  management  within 
these  zones  will  be  passive,  geared  to  maintaining  exist- 
ing watershed  quality  by  natural  means. 


EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

A  watershed  boundary  map  is  provided  on  the 
following  page.  High  quality  water  presently  exists  in 
abundance  in  the  Swan  Forest.  Data  taken  during  recent 
years  indicate  there  are  no  physical  or  chemical 
pollution  problems.  Sedimentation  rates  and  water 
temperatures  are  low,  and  the  values  for  the  chemical 
parameters  are  well  within  the  guidelines  set  by  the 
Montana  Department  of  Health  and  Environmental 
Sciences. 

Sixty  to  seventy  percent  of  the  annual  precipitation 
in  the  Swan  Forest  occurs  as  snow,  and  75  percent  of  the 


annual  runoff  is  snowmelt.  Therefore,  the  control  and 
manipulation  of  snow  accumulation  and  melt  rates  are 
critical  to  sound  watershed  management. 

Approximately  three-quarters  of  the  annual  runoff 
occurs  in  April,  May,  and  June.  Peak  flows  usually  occur 
during  early  June.  The  normally  heavy  rain  in  June, 
combined  with  the  high  snowmelt  rate,  can  cause 
flooding  in  the  low  areas  during  this  time.  Hydrographs 
for  the  streams  on  the  Swan  Forest  are  presented  in 
Appendix  D. 

Sedimentation  is  the  most  common  problem 
affecting  the  watersheds  of  the  Swan  Forest.  Increased 
sediment  rates  adversely  affect  many  water  uses  within  a 
river  system.  Fisheries  production,  domestic  water 
supplies,  recreation,  and  irrigation  and  reservoir  storage 
are  a  few  of  the  resource  uses  in  the  Swan  drainage  that 
could  be  damaged  by  an  increase  in  sediment 
production. 

Sediment  production  is  closely  tied  to  stream  dis- 
charge. In  mountainous  watersheds  such  as  the  Swan 
Forest,  both  the  discharge  and  sediment  peaks  are 
reached  during  the  snowmelt  season.  Much  of  the 
sediment  is  produced  from  bank  and  channel  erosion, 
and,  when  the  higher  velocities  and  high  water 
conditions  are  present,  sediment  rates  increase.  Channel 
stability  ratings  are  a  good  indicator  of  sedimentation 
rates.  The  streams  that  rank  as  the  least  stable  are  those 
that  produce  the  most  sediment. 

Streams  typical  of  the  east  side  of  the  valley  have  a 
steep  gradient  and  rugged  profile.  This  results  from  the 
variety  of  bedrock  exposed  on  the  west  slope  of  the  Swan 
Range.  These  bedrocks  have  different  rates  of  erosion 
than  the  generally  less-resistant  limestone  on  the 
Mission  side.  Sediment  loads  measured  in  1974  were 
much  higher  in  the  east  side  of  the  valley  than  the  west, 
reaching  a  high  of  153  milligrams  per  liter  on  Squeezer 
Creek. 

Drainage  density  (or  the  length  of  stream  channels 
per  square  mile)  is  somewhat  higher  on  the  east  side.  This 
probably  is  due  to  the  shallower  soils  on  the  west  aspects. 
The  water  cannot  percolate  well  becauseof  the  thin  soil 
mantle  and  is  forced  to  the  surface;  this  results  in  the 
greater  number  of  streams  per  square  mile. 

Average  runoff  is  almost  twice  as  high  on  the  east 
side,  due  to  a  combination  of  factors  —  mainly  elevation 
and  soil  depth.  More  precipitation  is  received  by  the 
Swan  Range  because  of  its  higher  elevation,  and  the 
shallower  soils  allow  for  more  of  that  precipitation  to 
appear  in  the  streams  as  runoff. 

Stream  gradient  (rate  of  descent)  is  also  a  very 
important  consideration,  because  it  is  one  of  the  major 
determinants  of  velocity  and  hence  is  directly  related  to 
the  amount  of  sediment  that  a  particular  stream  is 
capable  of  transporting.  The  streams  within  the  Swan 
Forest  have  two  distinct  gradients:  (1)  from  the  head- 
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MANAGEMENT  ZONES 

Generally,  the  planned  direction  for  watershed 
management  will  be  applied  to  all  three  management 
zones.  However,  because  the  commercial  forest  zone 
will  be  intensively  managed  for  timber  production,  more 
active  watershed  management  measures  must  be 
considered  in  that  zone.  Stream  buffer  strips,  planned 
location  and  design  of  bridge  and  culvert  crossings,  and 
Fish  and  Game  Department  involvement  are  but  a  few  of 
the  concerns  that  will  be  addressed  in  individual 
management  applications. 

Stream  buffers  strips  for  the  Commercial  Forest 
Management  Zone  would  contain  475  acres  for  the  Swan 
River  plus  1550  acres  for  the  approximately  88  miles  of 
perennial  and  intermittent  stream  channel  within  the 
state  forest. 

The  buffer  strip  for  the  Swan  River  would  be  150  feet 
wide  on  both  sides  of  the  river,  assuming  an  average 
river  channel  width  of  75  yards.  Approximately  275  acres 
of  the  strip  are  forested,  consisting  predominantly  of 
spruce  and  also  including  larch,  cottonwood  and 
Douglas  fir.  The  silvicultural  prescription  for  this  area 
would  favor  uneven-age  management  with  individual 
tree  selection  as  the  primary  practice  to  maintain  stand 
vigor.  Priorities  for  harvest  would  include  those  trees 
designated  as  high  risk  and  those  infested  with  insects  or 
disease.  Management  specifications  concerning  the  use 
of  wheeled  or  crawler  tractor  equipment  for  this  strip 
would  be  site  specific. 

The  buffer  strip  for  the  perennial  and  intermittent 
stream  channel  would  be  66  feet  (one  chain)  from  each 
stream  bank,  assuming  an  average  stream  channel  width 
of  25  feet.  The  silvicultural  priority  described  above  for 
the  Swan  River  buffer  strip  would  apply.  The  use  of 
wheeled  or  crawler  tractor  equipment  would  be 
avoided  in  these  strips,  except  for  scheduled  bridge  or 
culvert  construction  or  emergency  situations. 

In  the  other  management  zones,  intensive 
management  for  timber  production  is  not  proposed  at 
this  time;  therefore,  watershed  management  within 
these  zones  will  be  passive,  geared  to  maintaining  exist- 
ing watershed  quality  by  natural  means. 


EXISTING  SITUATION  AS  IT  RELATES  TO  THE  PLAN 

A  watershed  boundary  map  is  provided  on  the 
following  page.  High  quality  water  presently  exists  in 
abundance  in  the  Swan  Forest.  Data  taken  during  recent 
years  indicate  there  are  no  physical  or  chemical 
pollution  problems.  Sedimentation  rates  and  water 
temperatures  are  low,  and  the  values  for  the  chemical 
parameters  are  well  within  the  guidelines  set  by  the 
Montana  Department  of  Health  and  Environmental 
Sciences. 

Sixty  to  seventy  percent  of  the  annual  precipitation 
in  the  Swan  Forest  occurs  as  snow,  and  75  percent  of  the 


annual  runoff  is  snowmelt.  Therefore,  the  control  and 
manipulation  of  snow  accumulation  and  melt  rates  are 
critical  to  sound  watershed  management. 

Approximately  three-quarters  of  the  annual  runoff 
occurs  in  April,  May,  and  June.  Peak  flows  usually  occur 
during  early  June.  The  normally  heavy  rain  in  June, 
combined  with  the  high  snowmelt  rate,  can  cause 
flooding  in  the  low  areas  during  this  time.  Hydrographs 
for  the  streams  on  the  Swan  Forest  are  presented  in 
Appendix  D. 

Sedimentation  is  the  most  common  problem 
affecting  the  watersheds  of  the  Swan  Forest.  Increased 
sediment  rates  adversely  affect  many  water  uses  within  a 
river  system.  Fisheries  production,  domestic  water 
supplies,  recreation,  and  irrigation  and  reservoir  storage 
are  a  few  of  the  resource  uses  in  the  Swan  drainage  that 
could  be  damaged  by  an  increase  in  sediment 
production. 

Sediment  production  is  closely  tied  to  stream  dis- 
charge. In  mountainous  watersheds  such  as  the  Swan 
Forest,  both  the  discharge  and  sediment  peaks  are 
reached  during  the  snowmelt  season.  Much  of  the 
sediment  is  produced  from  bank  and  channel  erosion, 
and,  when  the  higher  velocities  and  high  water 
conditions  are  present,  sediment  rates  increase.  Channel 
stability  ratings  are  a  good  indicator  of  sedimentation 
rates.  The  streams  that  rank  as  the  least  stable  are  those 
that  produce  the  most  sediment. 

Streams  typical  of  the  east  side  of  the  valley  have  a 
steep  gradient  and  rugged  profile.  This  results  from  the 
variety  of  bedrock  exposed  on  the  west  slope  of  the  Swan 
Range.  These  bedrocks  have  different  rates  of  erosion 
than  the  generally  less-resistant  limestone  on  the 
Mission  side.  Sediment  loads  measured  in  1974  were 
much  higher  in  the  east  side  of  the  valley  than  the  west, 
reaching  a  high  of  153  milligrams  per  liter  on  Squeezer 
Creek. 

Drainage  density  (or  the  length  of  stream  channels 
per  square  mile)  is  somewhat  higher  on  the  east  side.  This 
probably  is  due  to  the  shallower  soi  Is  on  the  west  aspects. 
The  water  cannot  percolate  well  becauseof  the  thin  soil 
mantle  and  is  forced  to  the  surface;  this  results  in  the 
greater  number  of  streams  per  square  mile. 

Average  runoff  is  almost  twice  as  high  on  the  east 
side,  due  to  a  combination  of  factors  —  mainly  elevation 
and  soil  depth.  More  precipitation  is  received  by  the 
Swan  Range  because  of  its  higher  elevation,  and  the 
shallower  soils  allow  for  more  of  that  precipitation  to 
appear  in  the  streams  as  runoff. 

Stream  gradient  (rate  of  descent)  is  also  a  very 
important  consideration,  because  it  is  one  of  the  major 
determinants  of  velocity  and  hence  is  directly  related  to 
the  amount  of  sediment  that  a  particular  stream  is 
capable  of  transporting.  The  streams  within  the  Swan 
Forest  have  two  distinct  gradients:  (1)  from  the  head- 
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waters  to  the  base  of  the  mountain  range,  and  (2)  from 
the  base  of  the  mountain  range  to  the  Swan  River  (See 
Figure  2,  Section  IV). 

Streams  on  the  west  side  of  the  Swan  Valley  are 
typified  by  smooth,  flat  gradients,  characteristic  of  a 
stream  that  is  near  equilibrium.  This  is  due  to  the  lime- 
stone bedrock  that  makes  up  the  east  slope  of  the 
Mission  Mountains  (Mission  dip  slope).  This  limestone  is 
easily  eroded,  and  allows  the  stream  to  downcut  to  a 
state  of  equilibrium.  The  stable  profile  is  reflected  by  the 
comparatively  low  concentration  of  sediment  loads 
measured  on  the  west  side  —  the  highest  measure  in  1974 
was  30  milligrams  per  liter  in  Woodward  Creek. 

Other  key  factors  influencing  the  natural  water 
cycle  of  a  watershed  are  topographic  aspects  (direction 
of  flow  of  a  major  stream),  prevailing  storm  direction,  soil 
type,  geology,  and  vegetative  cover.  Table  D-1  of 
Appendix  D  summarizes  some  of  these  factors  for  the 
watershed  of  the  Swan  Forest. 

The  relative  stability  of  the  stream  channels  within 
the  Swan  Forest  can  be  compared  in  Table  3.  This  table 
shows  an  estimate  of  relative  stability  in  terms  of  the  total 
amount  of  forest  cover  that  can  be  removed  through 
harvest,  forest  fire,  etc.,  without  causing  degradation  of 
the  stream  channels. 

The  removal  of  forest  cover  is  expressed  as  amounts 
of  equivalent  clearcut  (ECA),  and  water  yields  are  pre- 
sented as  percentage  of  increase  allowable.  The  calcula- 


tions for  allowable  ECA  and  percentage  of  increase  of 
water  yield  are  based  solely  on  hydrologic  considera- 
tions, and  are  by  no  means  intended  to  be  a  final  answer 
for  management  operations  within  any  particular  drain- 
age. Because  no  attempt  has  been  made  to  incorporate 
soil  and  vegetative  considerations  into  these  recom- 
mendations, they  do  not  suggest  that  the  allowable 
ECA's  should  be  used  as  a  target.  Slope  stability  and  re- 
generation of  desirable  species  may  well  prove  to  be  the 
limiting  factors  in  management  activities. 

ENVIRONMENTAL  IMPACTS 

The  plan  as  proposed  will  probably  result  in  a  net 
beneficial  effect  on  state-owned  lands  within  water- 
sheds of  the  Swan  Forest.  These  beneficial  environ- 
mental impacts  are  due  principally  to  the  intensity  and 
scheduling  of  management  actions,  the  review  of  each 
action  as  to  its  watershed  effects,  and  the  watershed 
inventory  program.  The  plan  should  not  produce  any 
significant  changes  in  water  quality  because  it  will  not 
significantly  change  the  level  of  forest  management 
activity. 

One  adverse  environmental  impact  that  may 
increase  under  the  plan  is  sediment  produced  from 
roads  and  timber  sales,  resulting  in  minor  changes  of 
water  quantity  and  quality.  However,  the  magnitude  of 
these  generally  temporary  changes  is  considered  to  be 
well  within  that  of  natural  changes  which  have  occurred 
in  the  past  on  the  forest. 


TABLE  3. 

ALLOWABLE  WATER  YIELD   INCREASES,   EXPRESSED   IN   EQUIVALENT  CLEARCUT  AREA   (ECA)   AND 
PERCENTAGE  OF  INCREASE 


Goat  Creek 

Squeezer  Creek 

Soup  Creek 

South  Fork 
Lost  Creek 

Cilly  Creek 

Squaw-Perry  Creek 

Whitetail  Creek 

Woodward  Creek 

East  Porcupine  Creek 


Allowable 
ECA 

(Acres) 

Present 
ECA 
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Allowable 

Increase 

ECA 

(Acres) 

Water  Yield 
Percentage 

Increase          Percentage 
Allowable           Increase 

Overall            at  Present 

3700 

1,245 

2,454 

10 

3.4 

2,266 

709 

1,557 

10 

3.1 

2753 

595 

2,158 

10 

22 

2,853 

613 

2,239 

10 

2.2 

1,417 

879 

538 

10 

6.2 

1,270 

1,038 

232 

20 

16.4 

1,888 

1,193 
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15 

9.6 
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WILDLIFE  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  aaions  will: 

— Plan,  coordinate,  and  execute  all  management 
activities  that  influence  wildlife  habitat  in  such  a 
manner  as  to  improve  or  to  cause  minimal  adverse 
impact  on  wildlife. 

— Actively  participate  with  other  agencies,  land- 
owners in  the  Swan  Forest,  and  Montana  univer- 
sities to  develop  needed  wildlife  management 
information. 

— Maintain  the  existing  diversity  of  wildlife  habitat 
present  on  the  forest,  through  a  coordinated 
management  program  between  responsible 
agencies,  forest  landowners,  and  the  general 
public. 

MANAGEMENT  ZONES 

Wildlife  distribution  and  numbers  will  be  changed 
to  varying  degrees  by  habitat  alterations  induced 
through  intensive  managementofthecommercialforest 
zone.  With  regard  to  individual  actions  in  this  zone, 
wildlife  impacts  will  be  minimized  by  consulting  with 
and  obtaining  recommendations  from  qualified 
personnel  of  the  Fish  and  Game  Department. 

Alteration  of  habitat  by  timber  management 
activities  will  generally  not  occur  in  the  commercial- 
deferred  and  noncommercial  zones,  therefore,  wildlife 
in  these  zones  will  be  affected  mainly  by  existing 
dynamic  forest  changes. 

EXISTING  WILDLIFE  SITUATION 
AS  IT  RELATES  TO  THE  PLAN 

At  present,  a  comprehensive  assessment  of  the 
wildlife  in  the  Swan  Forest  is  not  available.  However, 
several  major  studies  relating  to  grizzly  bear  and  white- 
tailed  deer  within,  or  adjacent  to,  the  forest  are  presently 
in  progress  and  should  yield  valuable  wildlife  manage- 
ment information. 

The  Swan  Forest  and  adjacent  areas  are  in  the 
process  of  transition  from  an  extensively  managed, 
undeveloped  condition  to  that  of  an  intensively 
managed  forest.  This  process,  which  has  greatly 
increased  man's  presence  and  activities  within  the  forest, 
is  bringing  about  major  changes  in  wildlife  habitat. 
Because  wildlife  populations  are  dynamic  (they  respond 
to  changes  in  their  environment),  basic  changes  in 
wildlife  populations  are  presently  occurring  on  the 
forest  in  response  to  man's  management  activities.  Due 
to  the  present  lack  of  detailed  study  of  wildlife  popula- 
tions and  specific  wildlife  needs  within  the  area,  the 
following  discussion  is  based  principally  on  information 


from  agencies  with  wildlife  expertise,  as  well  as  the  local 
experience  of  Division  of  Forestry  personnel  and 
residents  of  the  area. 

Wildlife  species  of  most  interest  to  the  general 
public  found  within  or  adjacent  to  the  forest  are  the 
following  big  game  species:  elk  (Cervus  canadensis), 
white-tailed  deer  (Odocoileus  viriginianus),  mule  deer 
(Odocoileus  hemionus),  mountain  goat  (Oreamnus 
americanus),  mountain  lion  (Felis  concolor),  grizzly  bear 
(Ursus  arctos),  and  black  bear  (Ursus  americanus).  At  the 
present  time,  huntable  populations  of  the  above  species 
are  believed  to  exist  on  the  forest. 

Other  wildlife  species  found  within  or  adjacent  to 
the  forest  are  beaver  (Castor  canadensis),  mink  (Mustela 
vison),  muskrat  (Ondatra  zibethica),  fisher  (Martes 
pennanti),  wolverine  (Culo  luscus),  bobcat  (Lynx  rufus), 
lynx  (Lynx  canadensis),  coyote  (Canis  iatrans),  river  otter 
(Lutra  canadensis),  raccoon  (Procyon  lotor),  porcupine 
(Erethizon  dorsatum),  moose  (Alces  alces),  short-tailed 
weasel  (Mustela  erminea),  long-tailed  weasel  (Mustela 
frenata).  Bald  Eagle  (Haliaeetus  leucocephalus),  ruffed 
grouse  (Bonasa  umbellus),  and  spruce  grouse 
(Canachites  canadensis).  No  comprehensive  listing  of 
birds,  rodents,  and  reptiles  occurring  in  the  forest  is 
available. 

From  the  many  species  present  in  the  forest,  it  can 
be  seen  that  a  diversity  of  habitats  is  required  to  maintain 
these  species.  Under  the  management  plan  as  proposed, 
some  readjustments  of  available  wildlife  habitat  will 
occur.  However,  the  basic  habitat  diversity  will  be 
maintained.  Some  wildlife  habitats  will  be  expanded, 
due  to  an  increase  in  the  early  stages  of  forest  succession. 

Although  it  is  hindered  by  lack  of  specific 
information,  special  management  is  required  for  the 
following  species: 

GRIZZLY  BEAR  —  The  grizzly  bear,  which  has  been 
listed  as  threatened  by  the  U.S.  Fish  and  Wildlife 
Service,  principally  utilizes  the  higher  elevation 
areas  on  the  eastern  and  western  boundaries  of  the 
forest.  However,  specific  areas  of  critical  habitat 
have  yet  to  be  defined  for  this  species  on  the  forest. 
Increasing  recreational  use  of  high-elevation  areas 
on  the  forest  is  a  source  of  concern,  due  to  the 
possibility  of  loss  of  human  life  and/or  killing  of 
bears. 

WHITE-TAILED  DEER  —  Maintenance  of  a  tree 
canopy  which  holds  snow  in  tree  crowns  in  critical 
winter  range  areas  is  an  extremely  important  factor 
in  maintaining  the  resident  white-tailed  deer 
population.  This  factor  has  been  considered  in  past 
management  actions  on  state  lands  within  the  forest 
and  will  be  considered  in  future  management 
actions. 
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WILDLIFE  MANAGEMENT 


PLANNED  MANAGEMENT  DIRECTION 

Management  actions  will: 

— Plan,  coordinate,  and  execute  all  management 
activities  that  influence  wildlife  habitat  in  such  a 
manner  as  to  improve  or  to  cause  minimal  adverse 
impact  on  wildlife. 

— Actively  participate  with  other  agencies,  land- 
owners in  the  Swan  Forest,  and  Montana  univer- 
sities to  develop  needed  wildlife  management 
information. 

— Maintain  the  existing  diversity  of  wildlife  habitat 
present  on  the  forest,  through  a  coordinated 
management  program  between  responsible 
agencies,  forest  landowners^  and  the  general 
public. 

MANAGEMENT  ZONES 

Wildlife  distribution  and  numbers  will  be  changed 
to  varying  degrees  by  habitat  alterations  induced 
through  intensive  management  of  the  commercial  forest 
zone.  With  regard  to  individual  actions  in  this  zone, 
wildlife  impacts  will  be  minimized  by  consulting  with 
and  obtaining  recommendations  from  qualified 
personnel  of  the  Fish  and  Game  Department. 

Alteration  of  habitat  by  timber  management 
activities  will  generally  not  occur  in  the  commercial- 
deferred  and  noncommercial  zones,  therefore,  wildlife 
in  these  zones  will  be  affected  mainly  by  existing 
dynamic  forest  changes. 

EXISTING  WILDLIFE  SITUATION 
AS  IT  RELATES  TO  THE  PLAN 

At  present,  a  comprehensive  assessment  of  the 
wildlife  in  the  Swan  Forest  is  not  available.  However, 
several  major  studies  relating  to  grizzly  bear  and  white- 
tailed  deer  within,  or  adjacent  to,  the  forest  are  presently 
in  progress  and  should  yield  valuable  wildlife  manage- 
ment information. 

The  Swan  Forest  and  adjacent  areas  are  in  the 
process  of  transition  from  an  extensively  managed, 
undeveloped  condition  to  that  of  an  intensively 
managed  forest.  This  process,  which  has  greatly 
increased  man's  presence  and  activities  within  the  forest, 
is  bringing  about  major  changes  in  wildlife  habitat. 
Because  wildlife  populations  are  dynamic  (they  respond 
to  changes  in  their  environment),  basic  changes  in 
wildlife  populations  are  presently  occurring  on  the 
forest  in  response  to  man's  management  activities.  Due 
to  the  present  lack  of  detailed  study  of  wildlife  popula- 
tions and  specific  wildlife  needs  within  the  area,  the 
following  discussion  is  based  principally  on  information 


from  agencies  with  wildlife  expertise,  as  well  as  the  local 
experience  of  Division  of  Forestry  personnel  and 
residents  of  the  area. 

Wildlife  species  of  most  interest  to  the  general 
public  found  within  or  adjacent  to  the  forest  are  the 
following  big  game  species:  elk  (Cervus  canadensis), 
white-tailed  deer  (Odocoileus  viriginianus),  mule  deer 
(Odocoileus  hemionus),  mountain  goat  (Oreamnus 
americanus),  mountain  lion  (fe//s  concolor),  grizzly  bear 
(Ursus  arctos),  and  black  bear  (Ursus  americanus).  At  the 
present  time,  huntable  populations  of  the  above  species 
are  believed  to  exist  on  the  forest. 

Other  wildlife  species  found  within  or  adjacent  to 
the  forest  are  beaver  fCastor  canadensis),  mink  (Mustela 
vison),  muskrat  (Ondatra  zibethica),  fisher  (Martes 
pennanti),  wolverine  (Culo  iuscus),  bobcat  (Lynx  rufus), 
lynx  (Lynx  canadensis),  coyote  (Canis  latrans),  river  otter 
(Lutra  canadensis),  raccoon  (Procyon  lotor),  porcupine 
(Erethizon  dorsatum),  moose  (Alces  alces),  short-tailed 
weasel  (Mustela  erminea),  long-tailed  weasel  (Mustela 
frenata).  Bald  Eagle  (Haliaeetus  leucocephalus).  ruffed 
grouse  (Bonasa  umbellus),  and  spruce  grouse 
(Canachites  canadensis).  No  comprehensive  listing  of 
birds,  rodents,  and  reptiles  occurring  in  the  forest  is 
available. 

From  the  many  species  present  in  the  forest,  it  can 
be  seen  that  a  diversity  of  habitats  is  required  to  maintain 
these  species.  Under  the  management  plan  as  proposed, 
some  readjustments  of  available  wildlife  habitat  will 
occur.  However,  the  basic  habitat  diversity  will  be 
maintained.  Some  wildlife  habitats  will  be  expanded, 
due  to  an  increase  in  the  early  stages  of  forest  succession. 

Although  it  is  hindered  by  lack  of  specific 
information,  special  management  is  required  for  the 
following  species: 

GRIZZLY  BEAR  —  The  grizzly  bear,  which  has  been 
listed  as  threatened  by  the  U.S.  Fish  and  Wildlife 
Service,  principally  utilizes  the  higher  elevation 
areas  on  the  eastern  and  western  boundaries  of  the 
forest.  However,  specific  areas  of  critical  habitat 
have  yet  to  be  defined  for  this  species  on  the  forest. 
Increasing  recreational  use  of  high-elevation  areas 
on  the  forest  is  a  source  of  concern,  due  to  the 
possibility  of  loss  of  human  life  and/or  killing  of 
bears. 

WHITE-TAILED  DEER  —  Maintenance  of  a  tree 
canopy  which  holds  snow  in  tree  crowns  in  critical 
winter  range  areas  is  an  extremely  important  factor 
in  maintaining  the  resident  white-tailed  deer 
population.  This  factor  has  been  considered  in  past 
management  actions  on  state  lands  within  the  forest 
and  will  be  considered  in  future  management 
actions. 
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MOUNTAIN  COAT  —  Existing  road  accesses  to 
mountain  goat  ranges,  particularly  in  the  South  Fork 
Lost  Creek,  may  have  an  impact  on  this  species. 

Known  big  game  winter  ranges  in  the  forest,  as 
determined  by  the  Montana  Department  of  Fish  and 
Game,  are  presented  on  the  following  page. 

ENVIRONMENTAL  IMPACTS 

Under  the  proposed  plan  both  beneficial  and 
adverse  environmental  changes  in  wildlife  habitat  will 
occur.  Old-growth  forest  stands  will  by  systematically 
replaced  by  vigorously  growing  stands  of  young  trees, 
thus  creating  earlier  successional  stages  of  vegetation. 
The  result  of  this  action  will  benefit  those  wild  life  species 


that  are  favored  by  these  conditions,  and  be  adverse  to 
those  wildlife  species  which  require  old-growth  forest 
conditions.  However,  the  rateof  forestchange  proposed 
is  believed  to  be  slow  enough  to  permit  dynamic  wildlife 
population  adjustments,  as  well  as  to  provide  time  for 
evaluating  the  effects  on  the  particular  species 
concerned. 

Increased  roading  and  access,  accompanied  by 
increased  human  use,  will  lead  to  more  wildlife  contact 
with  humans.  Some  displacement  of  wildlife  into  areas 
offering  escape  cover  is  likely.  This  displacement  may 
result  in  localized  wildlife  habitat  deterioration  if  animal 
concentrations  in  "safe"  areas  exceed  the  carrying 
capacity  of  these  areas. 
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VI.  Alternative  Actions 


ALTERNATIVES  WITHIN  THE  PLAN 


In  order  to  provide  for  future  exigencies,  it  has  been 
recognized  that  the  plan  as  presented  herein  must 
provide  a  relatively  high  degree  of  flexibility  (see 
Introduction).  Therefore,  a  number  of  alternative  levels 
of  management  ex istthat could  still  be  regarded  as  being 
within  the  plan.  These  levels  relate  to  established  forest 
land  uses  which  are  already  occurring  or  which  are 
possible  under  certain  circumstances  on  the  forest. 

Generally  stated,  these  forest  uses  are:  production 
of  forest  products,  mining,  wildlife  and  fisheries, 
domestic  grazing,  water  production,  recreation,  natural 


areas  and  special  uses.  DNRC,  in  formulating  this  plan, 
attempted  on  the  basis  of  present  knowledge  to  consider 
all  foreseeable  uses  of  the  forest  and  to  evaluate  these 
possible  uses  against  existing  physical,  biological,  social, 
economic,  legal,  and  administrative  constraints. 

The  plan,  as  presented  herein,  sets  what  DNRC 
believes  to  be  a  reasonable  level  of  utilization  for  each  of 
these  forest  uses,  consistent  with  historical  manage- 
ment direction  of  the  State  Land  Board,  state  law,  and 
conditions  attached  to  these  lands  when  granted  to  the 
state  under  the  Enabling  Act. 


CONCEPTUAL  ALTERNATIVES 


In  addition  to  the  alternatives  presented  within  the 
plan,  several  broader  conceptual  alternatives  have  been 
examined. 

The  Montana  Environmental  Policy  Act  requires  that 
any  action  significantly  affecting  the  environment  be 
accompanied  not  only  by  an  examination  of  impacts,  but 
also  of  alternatives.  In  addition,  guidelines  adopted 
under  MEPA  suggest  that  one  of  these  alternatives  be  the 
"no  action"  alternative. 

Due  to  MEPA  considerations,  then,  four  conceptual 
alternatives  have  been  examined:  the  no-action 
alternative,  a  forest  amenities  enhancement  alternative, 
a  forest  production  enhancement  alternative,  and  an 
economic  enhancement  alternative.  These  four 
alternatives,  in  a  very  general  way,  represent  a 
continuum  of  actions,  ranging  from  relatively  few  to  an 
intensified  series  of  "on  the  ground"  management 
activities. 

THE  NO  ACTION  ALTERNATIVE 

The  no  action  alternative  comprises  what  would 
happen  if  the  plan  as  presented  herein  were  not 
adopted. 

In  this  case  current  management  direction,  as 
described  in  the  Goals  and  Objectives  Policy  Manual, 
would  be  pursued.  Management  direction  would 
proceed  as  it  has  in  the  past,  reflecting  relevant  state  laws 
and  Land  Board  directives.  Solutions  to  problem  areas 
would  be  pursued  as  the  problems  arise,  and  manage- 
ment intensity  would  be  defined  by  levels  of  funding. 


In  the  no  action  alternative  the  goal  of  the  Land 
Board  mandate,  to  evaluate  policy  alternatives  concern- 
ing road  right-of-way  agreements  and  easement 
exchanges,  for  the  plan  would  not  be  met. 

THE  FOREST  AMENITIES  ENHANCEMENT  ALTERNATIVE 

This  alternative  would  emphasize  and  enhance 
various  forest  amenities  not  necessarily  associated  with 
the  production  of  traditional  forest  products.  Such 
amenities  might  include  recreation,  aesthetics,  and  fish 
and  wildlife. 

This  alternative  would  largely  restrict  timber  cutting 
as  a  harvest  procedure,  relegating  the  use  of  cutting  to 
such  activities  as  clearing  areas  for  recreational  facilities 
or  the  creation  of  scenic  vistas.  Recreation  enhance- 
ment would  be  emphasized,  including  the  potential 
creation  of  facilities  such  as  campgrounds,  fishing  access 
sites,  nature  trails,  snowmobile  routes,  boat  ramps,  and 
downhill  and  cross-country  ski  areas. 

Many  timber  stands  and  areas  ecologically  valuable 
from  the aestheticviewpoint  would  be  preserved  in  their 
natural  state,  and  fish  and  wildlife  habitat  would  remain 
high  in  quality,  and  at  about  the  same  level  in  quantity. 
Many  sites  would  be  nominated  as  formal  Natural  Areas 
or  other  protected  areas. 

This  alternative  may  be  at  variance  with  the  present 
legislative  mandate  naming  the  Montana  Department  of 
Fish  and  Game  as  lead  agency  in  outdoor  recreational 
matters.  Moreover,  additional  specific  funding  would  be 
required    to   accomplish    most   of   the   goals   of   the 
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VI.  Alternative  Actions 


ALTERNATIVES  WITHIN  THE  PLAN 


In  order  to  provide  for  future  exigencies,  it  has  been 
recognized  that  the  plan  as  presented  herein  must 
provide  a  relatively  high  degree  of  flexibility  (see 
Introduction).  Therefore,  a  number  of  alternative  levels 
of  management  existthat  could  still  be  regarded  as  being 
within  the  plan.  These  levels  relate  to  established  forest 
land  uses  which  are  already  occurring  or  which  are 
possible  under  certain  circumstances  on  the  forest. 

Generally  stated,  these  forest  uses  are:  production 
of  forest  products,  mining,  wildlife  and  fisheries, 
domestic  grazing,  water  production,  recreation,  natural 


areas  and  special  uses.  DNRC,  in  formulating  this  plan, 
attempted  on  the  basis  of  present  knowledge  to  consider 
all  foreseeable  uses  of  the  forest  and  to  evaluate  these 
possible  uses  against  existing  physical,  biological,  social, 
economic,  legal,  and  administrative  constraints. 

The  plan,  as  presented  herein,  sets  what  DNRC 
believes  to  be  a  reasonable  level  of  utilization  for  each  of 
these  forest  uses,  consistent  with  historical  manage- 
ment direction  of  the  State  Land  Board,  state  law,  and 
conditions  attached  to  these  lands  when  granted  to  the 
state  under  the  Enabling  Art. 


CONCEPTUAL  ALTERNATIVES 


In  addition  to  the  alternatives  presented  within  the 
plan,  several  broader  conceptual  alternatives  have  been 
examined. 

The  Montana  Environmental  Policy  Act  requires  that 
any  action  significantly  affecting  the  environment  be 
accompanied  not  only  by  an  examination  of  impacts,  but 
also  of  alternatives,  in  addition,  guidelines  adopted 
under  MEPA  suggest  that  one  of  these  alternatives  be  the 
"no  action"  alternative. 

Due  to  MEPA  considerations,  then,  four  conceptual 
alternatives  have  been  examined:  the  no-action 
alternative,  a  forest  amenities  enhancement  alternative, 
a  forest  produrtion  enhancement  alternative,  and  an 
economic  enhancement  alternative.  These  four 
alternatives,  in  a  very  general  way,  represent  a 
continuum  of  artions,  ranging  from  relatively  few  to  an 
intensified  series  of  "on  the  ground"  management 
activities. 

THE  NO  ACTION  ALTERNATIVE 

The  no  action  alternative  comprises  what  would 
happen  if  the  plan  as  presented  herein  were  not 
adopted. 

In  this  case  current  management  direction,  as 
described  in  the  Goals  and  Objectives  Policy  Manual, 
would  be  pursued.  Management  direction  would 
proceed  as  it  has  in  the  past,  reflecting  relevant  state  laws 
and  Land  Board  directives.  Solutions  to  problem  areas 
would  be  pursued  as  the  problems  arise,  and  manage- 
ment intensity  would  be  defined  by  levels  of  funding. 


In  the  no  action  alternative  the  goal  of  the  Land 
Board  mandate,  to  evaluate  policy  alternatives  concern- 
ing road  right-of-way  agreements  and  easement 
exchanges,  for  the  plan  would  not  be  met. 

THE  FOREST  AMENITIES  ENHANCEMENT  ALTERNATIVE 

This  alternative  would  emphasize  and  enhance 
various  forest  amenities  not  necessarily  associated  with 
the  production  of  traditional  forest  products.  Such 
amenities  might  include  recreation,  aesthetics,  and  fish 
and  wildlife. 

This  alternative  would  largely  restrict  timber  cutting 
as  a  harvest  procedure,  relegating  the  use  of  cutting  to 
such  activities  as  clearing  areas  for  recreational  facilities 
or  the  creation  of  scenic  vistas.  Recreation  enhance- 
ment would  be  emphasized,  including  the  potential 
creation  of  facilities  such  as  campgrounds,  fishing  access 
sites,  nature  trails,  snowmobile  routes,  boat  ramps,  and 
downhill  and  cross-country  ski  areas. 

Many  timber  stands  and  areas  ecologically  valuable 
from  the  aesthetic  viewpoint  wou  Id  be  preserved  in  their 
natural  state,  and  fish  and  wildlife  habitat  would  remain 
high  in  quality,  and  at  about  the  same  level  in  quantity. 
Many  sites  would  be  nominated  as  formal  Natural  Areas 
or  other  proterted  areas. 

This  alternative  may  be  at  variance  with  the  present 
legislative  mandate  naming  the  Montana  Departmentof 
Fish  and  Game  as  lead  agency  in  outdoor  recreational 
matters.  Moreover,  additional  specific  funding  would  be 
required    to   accomplish    most   of   the   goals   of   the 
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alternative.  Most  importantly,  however,  this  alternative 
would  not  achieve  the  goal  of  enhancing  monetary 
return  to  the  school  trust  fund  (see  section  III). 

FOREST  PRODUCTION  ENHANCEMENT  ALTERNATIVE 

The  emphasis  of  this  alternative  would  be  to 
enhance  the  availability  of  actual  forest  products.  Most 
of  these  products  are  renewable,  but  would 
permanently  leave  the  forest  upon  harvest.  Such 
products  include  sawlogs  (and  their  ultimate  derivatives, 
such  as  lumber,  plywood,  cut  stock,  chips,  wood  pulp, 
etc.)  Christmas  trees,  post  and  poles,  and  fire  wood. 
Although  other  forest  "products"  such  as  those  outlined 
in  the  amenities  enhancement  alternative  would  be 
considered,  emphasis  would  be  given  to  these  wood- 
fiber  items. 

This  alternative  would  seek  to  sustain  a  continuous 
flow  over  time  of  all  these  various  wood  products.  As 
such,  high-yield  sites  would  be  managed  for  maximum 
growth  rates,  probably  reflecting  a  shorter  seedling-to- 
harvest  rotation  schedule.  Areas  to  be  used  for  purposes 
other  than  production  of  wood  fiber  would  be  relegated 
to  low-yield  sites.  In  addition, selected  silviculturaltreat- 
ments  would  be  used  to  enhance  the  quality  of  the  forest 
products;  such  treatments  could  include  pruning, 
thinning,  or  fertilization. 

This  alternative  would  be  tailored  in  such  a  way  as  to 
ensure  a  continuous  flow  of  products,  and  would  give 
less  weight  to  short-term  economic  considerations.  It 
would  result  in  a  healthy,  productive  forest  from  a  timber 
standpoint,  with  trees  in  a  variety  of  age  classes  and  many 
rapidly  growing  stands.  Surface  stream  hydrology  would 
remain  approximately  as  it  is  now,  although  there  would 
be  some  limited  tendency  toward  an  increase  of  water 
quantity  and  a  decrease  of  water  quality,  in  areas  of 
timber  harvest,  wildlife  habitat  would  be  altered  to  the 
benefit  of  some  species  and  the  detriment  of  others 
(principally  those  requiring  undisturbed  forest 
conditions). 

Of  the  four  conceptual  alternatives  considered,  this 
one  is  the  closest  to  the  final  recommended  plan  as 
presented  herein.  However, the  recommended  plan  is  in 
slight  variance  with  this  alternative  in  many  ways.  For 
example,  the  recommended  plan  gives  more  weight  to 
forest  amenities  such  as  recreation  and  wildlife.  On  the 


other  hand,  the  recommended  plan  also  gives  slightly 
less  consideration  to  a  sustained  flow  of  every  product, 
favoring  products  most  beneficial  to  the  school  trust 
fund. 

THE  ECONOMIC  ENHANCEMENT  ALTERNATIVE 

This  alternative  would  maximize  monetary  return  to 
the  school  trust  fund  by  relatively  rapid  liquidation  of  all 
merchantable  timber.  The  controlling  factor  in  harvest 
decisions  would  be  market  considerations;  stumpage 
would  be  sold  when  market  conditions  are  favorable  and 
withheld  when  market  conditions  are  depressed. 

Also  within  this  alternative  would  be  the  establish- 
ment of  recreational  user  fees,  fee  campgrounds,  and 
the  like.  Lands  not  feasible  for  use  in  raising  maximum- 
growth  timber  would  be  available  for  other  uses 
engendering  economic  return,  such  as  lease,  rental,  or 
outright  subdivision  and  sale.  Premium  recreational 
lands  such  as  lakefronts  would  be  utilized  for  com- 
mercial facilities  and/or  second  homes,  wherever  these 
uses  would  return  more  money  than  timber  production 
would. 

This  alternative,  by  definition,  would  result  in 
maximum  economic  return  to  the  school  trust  fund.  It 
would  also  result  in  full  utilization  of  the  productive 
capacity  of  the  forest  and  maximum  growth  rates.  This 
would  primarily  be  accomplished  through  the  rapid 
liquidation  of  poor  stands,  replacing  them  with  very 
young  but  vigorously  growing  stands.  The  seedling-to- 
harvest  rotation  would  therefore  be  relatively  short,  and 
stands  would  be  managed  on  the  basis  of  the  optimal 
financial  rotation.  This  alternative  would  also  probably 
enhance  those  portions  of  the  forest  suitable  for  live- 
stock range. 

However,  this  alternative  would  also  result  in 
substantial  impacts  to  other  forest  resources.  The  rapid 
timber  liquidation  would  have  serious  adverse  effects  on 
wildlife,  aesthetics,  and  recreation.  In  addition,  surface 
runoff  would  substantially  increase,  resulting  in  a 
marked  increase  in  water  quantity  during  certain  times 
of  the  year,  as  well  as  a  possible  significant  decrease  in 
water  quality.  This  in  turn  may  adversely  affect  the  area 
fisheries.  Finally,  the  economic  enhancement  alternative 
would  require  substantial  changes  in  both  legislation 
and  policy  direction  by  the  State  Land  Board,  as  well  as 
greatly  increased  appropriations. 


—52— 


VII.  Relationship  Between  Short-Term 

Uses  of  Man's  Environment  and 

Maintenance  and  Enhancement  of 

Long-Term  Productivity 


As  indicated  in  section  III,  state  forest  lands  are  held 
in  trust  for  the  benefit  of  public  schools.  It  is  implicit  in 
the  trustee  relationship  that  the  resources  of  the  trust  be 
sustained  and  managed  over  a  long-term  basis. 

The  major  purpose  of  this  plan  is  to  assure 
maintenance  and  enhancement  of  productivity  of  state 
lands  within  the  Swan  Forest,  through  management 
practices  designed  to  yield  forest  products  and  other 
values  on  a  sustained  basis.  The  proposed  plan  is  directed 
at  maintaining  existing  animal  and  plant  communities  in 
a  healthy  and  productive  condition  and,  therefore, 
should  generally  lead  to  the  maintenance  and  enhance- 
ment of  long-term  productivity  of  these  communities. 

A  relatively  short-term  liquidation  of  standing 
merchantable  timber  would  enhance  new  growth.  This 
in  turn  could  be  seen  as  enhancing  long-term 
productivity.  However,  as  explained  under  the 
economic  enhancement  alternative,  several  other 
environmental  problems  may  result. 

Similarly,  a  relatively  long-term  liquidation  of 
merchantable  timber  would  preclude  the  establish- 
ment of  young  vigorously  growing  stands.  However, 
under  this  option  a  larger  timber  inventory  would  be 
available  as  needed  over  the  short-term. 

Clearly,  what  is  needed  is  a  balance  between  the 
two.  This  balance  is  reflected  in  the  plan  as 
recommended. 

Under  the  proposed  management  plan,  most  over- 
mature stands  within  units  ofthe  commercial  forest  zone 
will  be  replaced  overtime  by  new  forest  stands.  A  variety 
of  stocking  control  and  stand  improvement  measures, 
such  as  planting  and  thinning,  where  necessary,  will  be 
taken  to  assure  that  these  stands  grow  at  or  near  their 
potential.  As  a  result  of  these  actions,  as  well  as  forest 
protection  (from  fire,  insects,  and  disease  etc.)  measures 
losses  presently  occurring  in  overmature  stands  due  to 


slow  or  net  negative  growth  (i.e.,  annual  volume  loss 
exceeding  annual  growth)  will  be  significantly  reduced. 

However,  areas  within  this  zone  identified  in  the 
future  as  Natural  Areas,  as  well  as  areas  of  critical  animal 
or  plant  habitat,  will  be  managed  in  accordance  with  the 
needs  of  these  areas  or  species.  Management  practices 
will  therefore  be  adjusted  and  specifically  tailored  to 
meet  each  situation. 

Predictions  relating  to  the  impact  of  this  plan  on 
wildlife  and  fisheries  in  both  the  short-  and  long-term 
are  complicated  by  the  fact  that  only  habitat 
manipulations  (primarily  timber  harvest  or  non-harvest) 
are  controlled  within  the  framework  ofthe  plan.  Policies 
relating  to  hunting  seasons,  bag  limits,  protected  species, 
etc.,  will,  over  time,  have  a  significant  impact  on  the 
actual  productivities  achieved  during  the  plan's  life- 
time. This  situation  points  out  the  need  for  a  close 
working  relationship  between  forest  managers  and  wild- 
life biologists  to  assure  that  healthy,  productive,  and 
diverse  wildlife  populations  continue  to  exist  on  the 
forest. 

In  contrast  to  the  Commercial  Forest  Zone,  the 
Commercial  Forest  Deferred  Zone  will  not  be  managed 
intensively  to  increase  existing  forest  productivity,  due 
to  the  constraints  which  have  been  identified  (see 
Section  V).  As  a  result,  management  opportunities  to 
enhance  productivity  within  this  zone  await  additional 
technological  and  biological  knowledge.  Specific 
evaluations  of  opportunities  to  enhance  long-term 
productivity  within  the  Commercial  Forest  Manage- 
ment Deferred  Zone  will,  therefore,  have  to  be  carried 
out  at  a  later  date. 

No  significant  change  in  the  long-term  productivity 
of  those  areas  identified  as  part  of  the  non-commercial 
zone  is  expected  under  this  plan. 
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VIII.  Irreversible  and  Irretrievable 
Commitment  of  Resources 


Resources  committed  to  the  implementation  of  this 
plan  would  include  the  manpower,  equipment,  and 
consumable  resources  (gasoline,  oil,  food,  etc.)  needed 
to  do  the  work.  Forall  practical  purposesthese  resources 
would  be  irreversibly  and  irretrievably  committed  when 
used  to  carry  out  actions  described  in  the  plan. 

Within  the  commercial  forest  zoneand  within  those 
areas  of  the  commercial  forest  deferred  zone  which  may 
become  harvested  for  forest  products  during  the  life  of 
the  plan,  overmature  forest  stands  will  be  systematically 
replaced  by  new  stands.  Many  of  these  overmature 
stands  are  considerably  in  excess  of  200  years  of  age,  but 
it  is  unlikely  that  under  intensive  forest  management 
future  stands  will  be  allowed  to  reach  this  age  (growth 
rates  significantly  slow  after  approximately  70  years  of 
age,  depending  upon  site).  As  such,  harvesting  of  these 


stands    constitutes    an    irreversible    and    irretrievable 
commitment  during  the  period  needed  to  replace  them. 

However,  the  fact  that  many  of  these  overmature 
stands  are  in  an  accelerating  state  of  decline,  and  the  fact 
that  stand  deterioration  can  only  be  slowed  by  manage- 
ment actions  assure  that,  without  replacement  and 
continued  management,  the  forest  product  resource  in 
these  stands  will  not  be  effectively  utilized. 

Although  the  majority  of  roads  envisioned  within 
the  plan  are  already  in  place,  any  additional  extension 
and  upgrading  of  the  main  road  system  represents  a 
long-term  commitment  of  the  land  comprising  the  new 
road  bed  to  that  single  use.  Although  relatively  small,  this 
constitutes  a  nearly  irreversible  commitment  of  land 
area. 
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IX.  Comments  Received  and 
DNRC  Responses 


Written  comments  on  the  Draft  EIS  received  from  the  following  individuals,  agencies,  and  organizations  are 
reproduced  in  this  section.  DNRC  has  prepared  written  responses  to  some  of  these  comments. 

Maurice  Cusick 56 

Lori  Tuck 57 

United  States  Department  of  Agriculture,  Forest  Service,  Northern  Region 61 

United  States  Department  of  Agriculture, 

Forest  Service,  Flathead  National  Forest 62 

United  States  Department  of  the  Interior, 

Bureau  of  Land  Management  65 

Montana  Department  of  State  Lands 66 

Montana  Department  of  Fish  and  Game  70 

Montana  Department  of  Health  and  Environmental  Sciences  73 

Montana  Wood  Products  Association 75 

Burlington  Northern   76 

Timberland  Forestry  Services  &  Associates 78 

Inland  Forest  Resource  Council  80 

Champion  Timberlands 81 

Plum  Creek  Lumber  Company 83 
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X.  Appendices 


APPENDIX  A  —  LAND-TYPES 


Sixteen  separate  land-types  were  delineated  and 
mapped  on  the  Swan  River  State  Forest.  Table  A-1 
summarizes  management  interpretations  for  these  land- 
types. 

Number  designators  used  for  land-types  are  the 
same  as  those  delineated  by  the  U.S.  Forest  Service  on 
adjacent  federal  lands;  this  was  done  to  provide  uniform 


base  data  information  for  different  ownerships.  Table  A- 
2  provides  a  summary  of  hazard  ratings  for  some  factors 
considered  in  management  planning  for  the  Swan 
Forest. 

A  more  detailed  description  of  each  land-type  is 
available  upon  request. 


TABLE  A-1 
LAND-TYPE  MANACMENT  INTERPRETATIONS 


Potential 
Mass  Failure 

Land-Type     Mantle  Bedrock 

10  Low  Low 


11 


Low 


Low 


Erosion 
Potential 
Land 
Surface 

Slight 
(low) 


Low 


16 


Moderate      Low 
to  severe 
depending 
on  slope 


Low 


21A-7 


21A-8 


21A-9 


Low 


Low 


Low 


Low 


Low 


Low 


Erosion 
Potential 
Cut  and 
Fills 

Slight 

(low) 


Low 


Low 


Low 

Moderate 
due  to 

seeps 

Low  to 
Moderate 

Moderate 
due  to 

seeps  in 
substratum 

Moderate 

Moderate 

General  Comments  on  Management 
Potential,  Operability,  and  Hazards 

These  severe  limitations  preclude  nearly  all 
uses  but  recreation  and  wildlife.  Severe 
windthrow,  severe  flooding,  high  water  table, 
low  bearing  capacity. 

Land-type  is  especially  suited  for  timber  pro- 
duction and  white-tailed  deer  habitat.  Severe 
frost  heave,  moderate  to  severe  compaction, 
severe  windthrow,  seasonal  water  table, 
logging  should  be  done  during  dry  season  or 
on  snow,  small  knolls  in  micro-relief  should 
not  be  destroyed. 

This  land-type  is  of  relatively  minorextentand 
principally  suited  for  timber  production. 
Moderate  erosion  potential  where  cohesion- 
less  sand  is  exposed;  the  Soup  Creek  failure 
may  be  an  ancient  alluvial  fan. 

Principally  suited  for  high  elevation  water- 
shed use.  High  elevation,  short  growing 
season,  snow  persistence,  cool  temperatures. 

In  general,  this  land-type  has  few  limitations 
for  timber  and  watershed  uses  because  of 
lower  elevation  and  gentler  slopes. 


Principally  suited  for  timber  production  and 
watershed  use.  Moderate  to  severe  potential 
for  revegetation  problems  on  dispersed 
compacted  till  cut  slopes;  40  to  60%  slopes, 
slight  to  moderate  windthrow  hazard. 
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TABLE  A-1 
LAND-TYPE  MANAGEMENT  INTERPRETATIONS  (Cont.) 


25A-9 


Low  to  Low 

Moderate 


Low 


Moderate 


26-7 


Low 


Low 


Low 


Low 


26-8 


Low 


Low 


Moderate      Moderate 


27-7 


Low 


Low 


Low 


Low 


27-8 


57/21-9 


Low 


Low 


Low 


Low 


Moderate      Moderate 


Low 


Low  to 
Moderate 


72-9 


Moderate      Low 
to  Severe 


Moderate      Moderate 


73-9 


73/26 


74 


Moderate      Low 
to  Severe 


Low  to  Low 

Moderate 


Moderate      Severe 


Moderate      Severe 


Low  Low  to  Moderate      Moderate 

Moderate 


I 


—SB- 


Suited  for  timber  production,  watershed, and 
wildlife  uses,  40  to  60%  slopes,  a  few  dispersed 
natural  mass  failure  have  occurred.  A  few 
inclusions  of  silty  clay  loam  soils  present  in  the 
bottom  west  of  South  Woodward  Creek. 
These  soils  have  a  high  potential  for  restricted 
internal  drainage  and  erosion. 

Presently  used  for  timber  production,  recrea- 
tion, campground,  transportation  corridors 
and  wildlife.  Moderate  to  severe  potential  for 
windthrow;  severe  revegetation  problems  on 
dispersed  compacted  till  cut-slopes,  requires 
special  techniques. 

Used  for  timber  production,  transportation 
corridors  and  wildlife.  Moderate  to  severe 
potential  for  windthrow;  severe  revegetation 
problems  on  dispersed  compacted  till  cut- 
slopes;  kames  have  sandy  layers  which,  if 
exposed,  have  moderate  erosion  potential. 

Well-suited  for  timber  production  and  wild- 
life use.  Sandy  inclusions  have  reduced  water 
holding  capacity  and  increased  erosion 
potential,  silty  clay  loam  inclusionscould  have 
restricted  internal  drainage  as  well  as  erosion 
potential. 

LIsed  for  timber  production  and  wildlife 
habitat.  The  variability  of  substratum  material 
can  increase  the  potential  for  erosion. 

Used  for  timber  and  water  production. 
Shallow  soils,  outcrops  and  talus  on  57;  21  has 
moderate  potential  for  revegetation  pro- 
blems on  dispersed  compacted  till;  40  to  60% 
slopes. 

Used  for  timber  production,  watershed, 
recreation  and  wildlife.  Slopes  60%+  some 
high  elevation,  short  growing  season,  snow 
persistence,  cool  temperatures,  shallow  soils, 
outcrops,  talus,  some  plastered  till  and  some 
high  precipitation. 

Used  for  timber  production  and  wildlife 
habitat.  Slopes  60%+  some  shallow  soils,  out- 
crop, talus,  natural  mass  failures  caused  by 
oversteepening  of  slopes  by  glacial  ice  and 
removal  of  support. 

Suited  primarily  for  timber  production  and 
watershed.  Trough  wall  portion  60%+  slopes 
severe  potential  for  revegetation  problemson 
dispersed  compacted  till  cut-slopes. 

Principally  suited  for  watershed  use.  Slopes 
60%+  small  unit,  rugged  topography,  nickle 
point  may  have  increase  potential  for  bed- 
rock failure  because  of  removal  of  support. 


TABLE  A-2 
LAND-TYPE  HAZARD  RATING 


Mass 

Mass 

Soil 

Road 

Cut-Slope 

Land-Type 

Failure 

Erosion 

Compaction 

Construction 

Vegetative 

Hazard' 

Hazard  2 

Hazard^ 

Hazard' 

Recovery  Rate^ 

10 

Slight 

Slight 

Moderate 

Severe 

Rapid 

11 

Slight 

Slight 

Mod-Severe 

Moderate 

Rapid 

16 

Moderate 

Moderate 

Slight 

Moderate 

Moderate 

21-A-7 

Slight 

Slight 

Moderate 

Moderate 

Moderate 

21-A-8 

Slight 

Moderate 

Moderate 

Slight 

Moderate 

21-A-9 

Slight 

Moderate 

Moderate 

Moderate 

Moderate 

25-A-9 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

26-A-7 

Slight 

Slight 

Moderate 

Slight 

Slow 

26-8 

Slight 

Moderate 

Moderate 

Moderate 

Slow 

27-7 

Slight 

Slight 

Slight 

Slight 

Slow 

27-8 

Slight 

Moderate 

Slight 

Slight 

Slow 

57/21 /-9 

Slight 

Moderate 

Slight 

Moderate 

Slow 

72-A 

Mod-Severe 

Mod-Severe 

Moderate 

Mod-Severe 

Slow 

73-A 

Severe 

Mod-Severe 

Moderate 

Severe 

Slow 

73-26 

Moderate 

Mod-Severe 

Moderate 

Mod-Severe 

Slow 

74-A 

Slight 

Mod-Severe 

Slight 

Severe 

Slow 

\ 


^Mass  Failure  —  A  downhill  movement  of  soil  or  fractured  rock  under  the  force  of  gravity. 
^Water  Erosion  —  The  process  by  which  soil  and  rock  are  transported  downhill  by  water. 
^Soil  Compaction  —  The  increase  in  soil  density  as  a  result  of  an  applied  pressure. 

"Road  Construction  —  The  ease  of  which  a  forest  road  can  be  built  on  the  site  —  taking  topography,  geology,  and 
building  materials  into  consideration. 
'Cut-slope  Vegetative  Recovery  Rate  —  The  rate  at  which  natural  vegetation  returns  to  a  road  cut-slope  surface. 

Rating  Definitions: 

Slight  —  The  hazard  does  not  exist  or  can  easily  be  overcome  with  normal  management  practices. 

Moderate  —  A  hazard  does  exist,  but  can  be  overcome  with  special  measures  which  are  commonly  available 
and  economically  feasible. 

Severe        —  The  hazard  is  difficult  or  impossible  to  overcome,  or  is  economically  unfeasible. 
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APPENDIX  B  —  HABITAT-TYPES 


The  entire  Swan  River  State  Forest  was  habitat-typed 
using  the  classification  of  Pf  ister  et  al.  in  connection  with 
the  preparation  of  the  plan.  During  the  period  1973-1975, 
nine  major  habitat-types  were  identified  and  mapped 
within  the  Swan  Forest.  The  Forest  Habitat  Types  map 
shows  the  location  of  these  habitat-types  on  the  forest, 
while  Table  B-1  summarizes  the  extent  and  productive 
potential  of  these  habitat-types.  Because  the  yield 
capabilities  for  each  habitat-type  are  given  as  ranges 
(low,  high,  and  average)  estimates  of  potential 
productivity  for  each  habitat-type  are  also  given. 

As  can  be  seen  from  this  Table,  33,888  acres  (86.9 
percent)  of  the  total  state  ownership,  comprising  four 
habitat-types,  falls  within  the  high-to-very-high  yield 
capability  classes  (85-120  cu.ft./year  and  120+cu.ft./year 
respectively).  The  remaining  five  major  habitat-types  fall 
within  the  moderate  yield  capability  class  (50-85 
cu.ft./year),  and  constitute  3,566  acres  (9.2  percent)  of 
the  state  ownership.  Wet  areas,  meadows,  rocks,  and 
scree  make  up  the  remaining  1,530  acres  (3.9  percent). 


MANAGEMENT  IMPLICATION  OF  THE  HABITAT-TYPE 
FOUND  ON  THE  SWAN  RIVER  STATE  FOREST 

For   an    overall   description   of   the   habitat-types 
described  below  the  reader  is  referred  to  Pfister,  et  al. 

(1974) 

DOUGLAS  FIR/BEARGRASS  h.t. 

(Pseudotsuga  menziesii/xerophyllum  tenax;  DG/XETE) 
Approximately  287  acres  of  this  habitat-type  occur 
on  state  land  within  the  forest,  principally  at  mid- 
elevation  southerly  slopes  along  both  the  Swan  and 
Mission  Ranges.  Only  the  (Vaccinimum  globulare)  phase 
of  this  habitat-type  appears  to  be  present  on  the  forest. 
No  discernible  management  problems  from  the  stand- 
point of  timber  production  were  apparent  on  those 
stands  observed  on  this  habitat-type,  but  the  southerly 
aspect  may  cause  special  regeneration  problems  under 
the  clearcut  and  seed  tree  reproduction  methods  unless 
adequate  site  preparation  is  achieved. 

DOUGLAS  FIR/SNOWBERRY  h.t. 

(Pseudotsuga  menziesii/Symphoricarpus  albus;  DF/SYAL) 

Approximately  1,124  acres  of  this  habitat-type  occur 
on  state  lands  within  the  forest,  principally  on  well- 


drained,  gentle  southern  exposures  on  the  valley  floor 
and  on  the  lower  southerly  facing  slopes  along  the  east 
side  of  the  forest.  Both  the  Pine  grass  (Calamagrostis 
rubescens  and  Symphoricarpos  albus)  phases  of  this 
habitat  type  are  present,  with  the  S.  albus  phase  most 
commonly  encountered. 

No  special  management  problems  were  observed 
that  are  peculiarto  this  habitat-type.  Achieving  adequate 
site  preparation  appears  to  be  less  of  a  problem  than  in 
the  generally  adjacent  DF/Caru  habitat-type.  Overall, 
the  summary  statements  by  Pfister,  et  al.  adequately 
describe  management  considerations  for  this  habitat- 
type  on  the  Swan  Forest. 

DOUGLAS  FIR/PINEGRASS  h.t. 

(Pseudotsuga  menziesii/Calamagrostis  rubescens; 
DF/CARU) 

Approximately  440  acres  of  DF/Caru  occur  on  state 
land  within  the  Swan  Forest.  Like  DF/Syal,  this  habitat- 
type  is  found  primarily  in  well  drained  landforms  within 
the  valley  bottom  and  extending  up  southerly  facing 
foothill  slopes  on  the  east  side  of  the  valley.  On  valley- 
bottom  landforms,  DF/Caru  generally  is  found  on  the 
steeper  southerly  slopes,  while  DF/Syal  is  found  on  more 
gentle  hilltops.  Within  this  habitat-type  the  kinnikinnick 
(Arctostaphylos  uva-ursi)  phase  was  the  phase  most 
commonly  observed,  particularly  in  the  Squeezer  and 
Cedar  Creek  areas. 

Reproductive  cuttings  should  be  carefully  planned 
within  this  habitat-type  to  assure  adequate  seedbed 
preparation,  if  managed  for  serai  species. 

SPRUCE/QUEENCUP  BEADLILY  h.t. 

(Picea  sp./Clintonia  uniflora;  S/CLUN) 

Approximately  4,421  acres  of  this  habitat-type  are 
found  on  state  owned  land  within  the  forest,  principally 
along  valley-bottom  stream  courses  and  flats; 
occasionally  it  covers  more  extensive  areas,  particularly 
in  the  vicinity  of  Squeezer  Meadows.  This  habitat-type 
was  troublesome  to  identify,  especially  within  the 
Squeezer  Meadows  area;  this  area  exhibited  small 
irregularly  distributed  pockets  of  the  Subalpine  fir  (Ab/es 
lasiocarpa),  dwarf  huckleberry  (Vaccinium  caespitosum) 
and  Spruce  (Picea  sp./Vaccinium  Caespitosum)  habitat- 
types.  Their  occurrence  should  be  further  defined  in 
connection  with  future  intensive  forest  management 
actions. 
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The  entire  Swan  River  State  Forest  was  habitat-typed 
using  the  classification  of  Pf  ister  et  al.  in  connection  with 
the  preparation  of  the  plan.  During  the  period  1973-1975, 
nine  major  habitat-types  were  identified  and  mapped 
within  the  Swan  Forest.  The  Forest  Habitat  Types  map 
shows  the  location  of  these  habitat-types  on  the  forest, 
while  Table  B-1  summarizes  the  extent  and  productive 
potential  of  these  habitat-types.  Because  the  yield 
capabilities  for  each  habitat-type  are  given  as  ranges 
(low,  high,  and  average)  estimates  of  potential 
productivity  for  each  habitat-type  are  also  given. 

As  can  be  seen  from  this  Table,  33,888  acres  (86.9 
percent)  of  the  total  state  ownership,  comprising  four 
habitat-types,  falls  within  the  high-to-very-high  yield 
capability  classes  (85-120  cu.ft./year  and  120+ cu.ft./year 
respectively).  The  remaining  five  major  habitat-types  fall 
within  the  moderate  yield  capability  class  (50-85 
cu.ft./year),  and  constitute  3,566  acres  (9.2  percent)  of 
the  state  ownership.  Wet  areas,  meadows,  rocks,  and 
scree  make  up  the  remaining  1,530  acres  (3.9  percent). 


MANAGEMENT  IMPLICATION  OF  THE  HABITAT-TYPE 
FOUND  ON  THE  SWAN  RIVER  STATE  FOREST 

For  an  overall  description  of  the  habitat-types 
described  below  the  reader  is  referred  to  Pfister,  et  al. 
(1974) 

DOUGLAS  FIR/BEARGRASS  h.t. 

(Pseudotsuga  menziesii/xerophyllum  tenax;  DG/XETE) 
Approximately  287  acres  of  this  habitat-type  occur 
on  state  land  within  the  forest,  principally  at  mid- 
elevation  southerly  slopes  along  both  the  Swan  and 
Mission  Ranges.  Only  the  CVacc/n/mumg/obu/are)  phase 
of  this  habitat-type  appears  to  be  present  on  the  forest. 
No  discernible  management  problems  from  the  stand- 
point of  timber  production  were  apparent  on  those 
stands  observed  on  this  habitat-type,  but  the  southerly 
aspect  may  cause  special  regeneration  problems  under 
the  clearcut  and  seed  tree  reproduction  methods  unless 
adequate  site  preparation  is  achieved. 

DOUGLAS  FIR/SNOWBERRY  h.t. 

(Pseudotsuga  menziesii/Symphoricarpus  albus;  DF/SYAL) 

Approximately  1,124  acres  of  this  habitat-type  occur 
on  state  lands  within  the  forest,  principally  on  well- 


drained,  gentle  southern  exposures  on  the  valley  floor 
and  on  the  lower  southerly  facing  slopes  along  the  east 
side  of  the  forest.  Both  the  Pine  grass  (Calamagrostis 
rubescens  and  Symphoricarpos  albus)  phases  of  this 
habitat  type  are  present,  with  the  S.  albus  phase  most 
commonly  encountered. 

No  special  management  problems  were  observed 
that  are  peculiarto  this  habitat-type.  Achieving  adequate 
site  preparation  appears  to  be  less  of  a  problem  than  in 
the  generally  adjacent  DF/Caru  habitat-type.  Overall, 
the  summary  statements  by  Pfister,  et  al.  adequately 
describe  management  considerations  for  this  habitat- 
type  on  the  Swan  Forest. 

DOUGLAS  FIR/PINEGRASS  h.t. 

(Pseudotsuga  menziesii/Calamagrostis  rubescens; 
DF/CARU) 

Approximately  440  acres  of  DF/Caru  occur  on  state 
land  within  the  Swan  Forest.  Like  DF/Syal,  this  habitat- 
type  is  found  primarily  in  well  drained  landforms  within 
the  valley  bottom  and  extending  up  southerly  facing 
foothill  slopes  on  the  east  side  of  the  valley.  On  valley- 
bottom  landforms,  DF/Caru  generally  is  found  on  the 
steeper  southerly  slopes,  while  DF/Syal  is  found  on  more 
gentle  hilltops.  Within  this  habitat-type  the  kinnikinnick 
(Arctostaphylos  uva-ursi)  phase  was  the  phase  most 
commonly  observed,  particularly  in  the  Squeezer  and 
Cedar  Creek  areas. 

Reproductive  cuttings  should  be  carefully  planned 
within  this  habitat-type  to  assure  adequate  seedbed 
preparation,  if  managed  for  serai  species. 

SPRUCE/QUEENCUP  BEADLILY  h.t. 

(Picea  sp./Clintonia  uniflora;  S/CLUN) 

Approximately  4,421  acres  of  this  habitat-type  are 
found  on  state  owned  land  within  the  forest,  principally 
along  valley-bottom  stream  courses  and  flats; 
occasionally  it  covers  more  extensive  areas,  particularly 
in  the  vicinity  of  Squeezer  Meadows.  This  habitat-type 
was  troublesome  to  identify,  especially  within  the 
Squeezer  Meadows  area;  this  area  exhibited  small 
irregularly  distributed  pockets  of  the  Subalpine  fir  ('Ab/es 
lasiocarpa),  dwarf  huckleberry  (Vaccinium  caespitosum) 
and  Spruce  (Picea  sp./Vaccinium  Caespitosum)  habitat- 
types.  Their  occurrence  should  be  further  defined  in 
connection  with  future  intensive  forest  management 
actions. 
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Wildlife  use  and  values  (particularly  spring  and 
sumnner  use)  appear  to  be  considerably  greater  than 
reported  by  Pfister,  et  al.  Special  care  should  be  taken  to 
assess  wildlife  uses  in  connection  with  all  management 
actions. 

GRAND  FIR/QUEENCUP  BEADLILY  h.t. 

(Abies  grandis/Clintona  uniflora;  GR/CLUN) 

Approximately  7,812  acres  of  this  habitat-type  are 
found  on  state  lands  within  the  forest,  principally  on 
westerly  lower  foothills  to  mid-elevation  slopes  on  the 
east  side  of  the  forest,  and  on  easterly  mid-elevation 
slopes  on  the  west  side  of  the  forest.  Special  note  should 
be  taken  in  planning  management  actions  on  steep,  dry 
southerly  exposures  within  this  habitat-type,  due  to 
sharply  reduced  timber  productivity  observed  on  these 
sites.  With  this  exception,  timber  productivity  of  this 
habitat-type  favors  intensive  timber  management  of 
western  larch,  Douglas  fir  and  ponderosa  pine  at 
elevations  below  5,000  feet,  and  western  larch  and 
Douglas  fir  above  5,000  feet.  Indian  paint  fungus 
(Echinocontium  tinctorum)  infections  are  extremely 
variable  from  stand  to  stand  within  this  habitat-type, and 
must  be  carefully  evaluated  in  silvicultural  decisions 
regarding  management  species. 

WESTERN  RED  CEDAR/QUEENCUP 
BEADLILY  h.t. 

(7"hu/a  plicata/Clintonia  uniflora;  WAR/CLUN) 

Approximately  6,500  acres  of  this  habitat-type  are 
found  on  the  forest,  representing  the  most  potentially 
productive  areas  for  intensive  timber  management 
activities.  No  special  management  needs  or  problems 
were  identified  in  connection  with  this  habitat-type, 
with  the  possible  exception  of  abnormally  high  water 
tables  and  springs.  Future  road  construction  and  silvi- 
cultural practices  should  take  this  factor  into  account  in 
the  design  and  timing  of  specific  management  actions. 

SUBALPINE  FIR/QUEENCUP  BEADLILY  h.t. 

(Abies  lasiocarpa/Clintonia  uniflora;  AR/CLUN) 

The  AR/Clun  habitat-type  is  the  most  extensive  in 
the  Swan  Forest, coveringapproximately11,178acresitis 
found  principally  on  west  or  north  facing  mid-elevations 
on  both  the  Mission  and  Swan  Ranges,  and  covering 
extensive  areas  of  the  valley  floor.  The  Clintonia  uniflora 
and  the  Vaccinium  caespitosum  phases  were  principally 
confined  to  lowland  valley  sites  with  the  Xerophyllum 


tenax  and  C.  uniflora  phases  dominated  mid-elevation 
ridge  situations.  No  specific  management  problems 
unique  or  characteristic  to  this  habitat-type  were 
discovered.  Opportunities  for  intensive  timber  manage- 
ment activities  appear  to  be  generally  very  good 
throughout.  However,  several  field  observations 
indicate  that  the  clearcut  and  seedtree  reproduction 
methods  may  be  unsatisfactory  on  the  X.  tenax  phases  on 
south  and  west  exposures. 

SUBALPINE  FIR/MENZIESIA  h.t. 

(Abies  lasiocarpa/Menziesii  ferruginea;  AR/MEFE) 

Approximately  3,917  acres  of  this  habitat-type  are 
found  on  state  lands  within  the  Swan  Forest,  principally 
on  north  or  west  facing  slopes,  on  ridgetops,  or  in 
sheltered  basins  above  5300  feet. 

Timber  management  practices  (particularly 
regeneration  cuttings  and  site  preparation)  should  be 
very  carefully  designed  on  this  habitat-type,  to  avoid 
creation  of  brushfield  situations  and  regeneration 
failure.  Numerous  soil  stability  and  regeneration 
problems  have  been  created  in  the  past  when  intensive 
timber  management  praaices  were  carried  out  within 
this  habitat-type  (i.e..  South  Fork  Lost  Creek).  These 
considerations  require  careful  site-specific  review  of  all 
timber  management  practices  within  this  habitat-type. 

SUBALPINE  FIR/BEARGRASS  h.t. 

(Abies  lasiocarpa/Xerophyllum  tenax;  AF/XETE) 

Approximately  1,684  acres  of  AF/Xete  are  found  on 
state  lands  within  the  Swan  Forest,  principally  located  on 
broad,  dry  ridgetops  and  south  exposures  between  5,400 
and  6,400  feet.  Observations  and  experience  on  the  Swan 
indicate  that  management  implications  (Pfister,  et  al., 
1974)  concerning  difficulty  in  re-establishing  Picea  sp. 
and  Larix  occidentalis  apply  directly  to  the  habitat-type. 
In  addition,  slow  re-establishment  of  trees  after  intensive 
site  preparation  activities  can  be  expected  due  to  un- 
favorable site  conditions  created  —  particularly  on 
steeper  south  exposures.  Where  feasible,  the  shelter- 
wood  reproduction  method  appears  to  be  an  extremely 
desirable  system  on  the  habitat-type. 

A  more  detailed  report  entitled  "Habitat  Types  of 
the  Swan  River  State  Forest",  prepared  by  Anthony  J. 
Lukes,  Jr.,  describes  the  habitat-types  and  mapping 
techniques.  It  is  available  for  review  at  the  Divsion  of 
Forestry  Office  in  Missoula. 
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TABLE  B-1 

HABITAT-TYPES  AND  THEIR  POTENTIAL  ANNUAL  YIELD  OF  WOOD  FIBER 
FOR  STATE  LANDS  WITHIN  THE  SWAN  RIVER  STATE  FOREST 


Yield  Capability  Class 
Cu.  ft./acre/yr. 


a.  Douglas  fir/ 
beargrass 

b.  Douglas  fir/ 
snowberry 

c.  Douglas  fir/ 
pinegrass 

d.  Spruce/queencup 
beadily 

e.  Grand  fir/ 
queencup  beadlily 

f.  Western  red  cedar/ 
queencup  beadlily 

g.  Subalpine  fir/ 
queencup  beadlily 

h.     Subalpine  fir/ 
menziesii 

i.      Subalpine  fir/ 
beargrass 

Other  H.T.SJ 

Scree 

Non-Forest 


Totals  38,984 

Av.  acre/yr.  Potential  annual  yield 


Acres* 

287 

1,124 
440 
4,421 
7,812 
6,560 
11,178 
3,917 


Low 

43 
47 
46 
88 
88 
88 
80 
68 


High 

86 
102 
102 
140 
162 
166 
150 
124 


1,684 

38 

89 

31 

46 

102 

704 

— 

— 

826 

— 

— 

Avg. 


74 


Estimated  Potential 

Annual  Yield 

Cu.  ft./yr. 

Low  High  Avg. 


64.5    12,341    24,682    18,512 


74.5    52,828    114,648    83,738 


20,240    44,880    32,560 


114  389,048  618,940  503,994 
125  687,456  1,265,544  976,500 
127  577,280  1,088,960  833,120 

115  894,240  1,676,700  1,285,470 

%  266,356  485,708  376,032 

63.5  63,992  149,876  106,934 

74  1,426  3,162  2,294 


2,%5,207      5,473,100     4,209,154 
79.38  146.52  112.95 


^Douglas  fir/kinnikinick,  Douglas  fir/twinflower.  Unclassified  alpine  forb  community. 
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TABLE  B-1 

HABITAT-TYPES  AND  THEIR  POTENTIAL  ANNUAL  YIELD  OF  WOOD  FIBER 
FOR  STATE  LANDS  WITHIN  THE  SWAN  RIVER  STATE  FOREST 


Yield  Capability  Class 
Cu.  ft./acre/yr. 


a.  Douglas  fir/ 
beargrass 

b.  Douglas  fir/ 
snowberry 

c.  Douglas  fir/ 
pinegrass 

d.  Spruce/queencup 
beadily 

e.  Grand  fir/ 
queencup  beadlily 

f.  Western  red  cedar/ 
queencup  beadlily 

g.  Subalpine  fir/ 
queencup  beadlily 

h.     Subalpine  fir/ 
menziesii 

i.      Subalpine  fir/ 
beargrass 

Other  H.T.S.1 

Scree 

Non-Forest 

Totals 


Acres* 

287 

1,124 
440 
4,421 
7,812 
6,560 
11,178 
3,917 

1,684 

31 
704 
826 

38,984 


Low 

43 
47 
46 
88 
88 
88 
80 
68 

38 

46 


High 

86 

102 

102 

140 

162 

166 

150 

124 

89 
102 


Avg. 

64.5 


74 


Estimated  Potential 

Annual  Yield 

Cu.  ft./yr. 

Low  High  Avg. 


12,341 


24,682  18,512 


74.5  52,828         114,648  83,738 


20,240  44,880  32,560 


114  389,048  618,940  503,994 
125  687,456  1,265,544  976,500 
127  577,280  1,088,960  833,120 

115  894,240  1,676,700  1,285,470 

96  266,356  485,708  376,032 

63.5  63,992  149,876  106,934 

74  1,426  3,162  2,294 


Av.  acre/yr.  Potential  annual  yield 


2,%5,207      5,473,100     4,209,154 
79.38  146.52  112.95 


^Douglas  fir/kinnikinick,  Douglas  fir/twinflower,  Unclassified  alpine  forb  connmunity. 


i 
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APPENDIX  C  —  RESOURCE  POTENTIAL  UNITS 


Resource  Potential  Units,  (RPUs)  for  the  Swan  River 
State  Forest  were  constructed  by  assigning  each  land- 
type  a  hazard  rating,  in  five  categories,  of  natural 
limitations  normally  associated  with  management 
activities.  These  categories  were:  mass  failure  potential, 
erosion  potential,  vegetative  recovery,  road 
construction  potential,  and  soil  compaction. 

The  forest  habitat-types  previously  described  were 
used  in  developing  the  resource  potential  units  to  give 
an  indication  of  potential  forest  productivity  in  terms  of 
yield  capability.  The  yield  capability  estimates  used  for 
individual  habitat-types  were  those  developed  by  Pfister, 
et  al.  and  are  expressed  in  cubic  feet/acre/year.  For  the 
purpose  of  the  RPU  analysis,  only  three  general  levels  of 
productivity  were  used.  These  levels  were: 

Low  —  20-49  cubic  feet/acre/year 

Moderate  —  50-92  cubic  feet/acre/year 
High  —  93+     cubic  feet/acre/year 

The  base  data,  including  the  habitat-type  map,  as 
well  as  Pfister's  yield  capability  classification  was  used  to 
determine  basic  land  productivity. 

The  land-type  hazard  ratings  were  then  combined 
with  the  land  productivity  ranges  to  delineate  the  five 
basic  Resource  Potential  Units.  When  these  five  basic 
units  were  established,  constraints  imp>osed  by  slope, 
elevation,  and  present  technology  were  incorporated 
into  the  system  and  RPU  boundaries  adjusted 
accordingly. 

The  slope  restriction  was  based  on  the  safe  and 
ecologically  sound  operability  limits  of  crawler  tractor 
equipment,  established  as  slopes  less  than  50  percent. 


The  elevation  limit  was  based  on  reproduction 
problems  associated  with  alpine  fir  habitats  at  elevations 
above  5,600  feet.  To  differentiate  Resource  Potential 
Units  which  fell  into  an  area  of  slope  greater  than  50 
percent,  or  elevations  higher  than  5,600  feet,  these  units 
were  assigned  as  "B"  modifier.  An  "A"  modifier  was 
assigned  to  Resource  Potential  Units  thatdid  not  fall  into 
areas  with  these  technological  limits. 

The  following  general  description  of  the  five  basic 
RPUs  is  presented,  along  with  the  map  showing  their 
location  on  the  Swan  River  State  Forest.  A  specific 
example  is  provided  for  each  RPU  designation. 

RPU  1  —  Areas  of  very  high  productivity  and  the 
least  amount  of  natural  limitations,  having  the 
highest  potential  for  forest  management.  This  Unit  is 
exemplified  by  land  type  25A-9,  with  a  Grand 
f\r/Clintonia  uniflora  habitat-type. 

RPU  2  —  Areas  that  are  not  as  productive  as  Unit  1, 
but  having  the  same  natural  constraints.  An  example 
of  Unit  2  is  a  land  type  25A-9,  with  a  Douglas 
i\r/Symphoricarpus  albus. 

RPU  3  —  Areas  of  the  same  general  productivity  as 
Unit  1,  but  having  more  natural  constraints.  Unit  3  is 
typified  by  a  land  type  72  and  a  grand  fir/C//nton/'a 
uniflora  habitat-type. 

RPU  4  —  Areas  of  lower  productivity  than  Unit  3,  but 
having  the  same  natural  constraints.  An  example  of 
Unit  4  is  a  land  type  72,  with  a  Douglas 
iir/Symphoricarpus  albus  habitat-type. 

RPU  5  —  Areas  of  low  productivity,  having  little 
potential  for  forest  management. 
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APPENDIX  D  —  HYDROGRAPHIC  INFORMATION 


The  following  figures  and  table  present  additional 
information  on  the  hydrography  of  the  Swan  Forest. 
Figure  D-1  presents  the  sediment-discharge  relation- 
ships for  streams  in  the  forest.  Figure  D-2  presents  a 
hydrograph  for  the  Swan  River,  and  Figures  D-3  to  D-8 


present  hydrographs  for  Cedar,  Goat,  Lost,  Soup,  South 
Woodward,  and  Squeezer  Creeks. 

Table  D-1  presents  some  physical  characteristics  of 
the  Swan  Forest  watersheds. 
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Figure    D-  1 
-SEDIMENT- 
DISCHARGE     RELATIONSHIPS     FOR 
STREAMS    IN    THE    SWAN     RIVER     STATE     FOREST 
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APPENDIX  E   —  BRIDGE  SURVEY 


Table  E-1  presents  the  results  of  the  bridge  survey 
taken  in  the  Swan  Forest.  Because  bridges  under  all 


ownerships  were  surveyed  some  of  the  bridges  within 
this  table  are  not  state-owned. 


TABLE  E-1 
BRIDGE  SURVEY  —  ALL  OWNERSHIPS 


Map  No. 

Type 

Conditions 

1 

Native  Log 

Fair 

2 

Native  Log 

Good 

3 

Native  Log 

Good 

4 

Cone  —  washed  out 

5 

Native  Log 

Very  Poor 

6 

Treated  Plank 

Excellent 

7 

Treated  Plank 

Excellent 

8 

Native  Log 

Good 

9 

Native  Log 

Poor 

10 

Native  Log 

Poor 

11 

Native  Log 

Fair 

12 

Native  Log 

Poor 

13 

Native  Log 

Fair 

14 

Native  Log 

Fair 

15 

Native  Log 

Good 

16 

Native  Log 

Fair 

17 

Native  Log 

Fair 

18 

Native  Log 

Good 

19 

Native  Log 

Poor 

20 

Concrete  &  Steel 

Fair 

21 

Native  Log 

Fair 

22 

Plank 

Poor 

23 

Unknown 

Fair 

24 

Unknown 

Very  Poor 

25 

Treated  Plank 

Very  Good 

26 

Unknown 

Poor 

27 

Native  Log 

Fair 

28 

Native  Log 

Very  Poor 

29 

Ford 

Very  Poor 

30 

Unknown 

Unknown 

Remarks 

Washed  out  on  north  end 

Needs  running  plank 
Both  ends  washed  out 


New  running  plank 

Rotted  deck  —  unsafe 

Rotted  deck  —  unsafe 

New  deck  —  washed  on  NE  end 

Rotted  and  washed  —  unsafe 

New  deck,  1972 
New,  1971 


New  deck 

Needs  deck  and  repairs 

30  ton  limit 

New  deck 

Light  vehicle  only 

Emergency  light  traffic  only 


Rebuilt,  1975 
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